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Abstract
Background: Agriculture industry has the highest fatality rate among all United States
industries. Farmworkers experience high rates of occupational injury, illness, and
mortality, yet have limited access to health care. Implementation of the Patient Protection
and Affordable Care Act (ACA) of 2010 increased health care accessibility and
broadened farmworker eligibility for health insurance, yet no study has measured the
impact of the ACA upon U.S. farmworkers.
Purpose: The purpose of this research was to examine health care access and health care
services utilization among U.S. farmworkers following the implementation of the ACA in
2010.
Specific Aims:
1. Apply the Behavioral Model for Vulnerable Populations (BMVP) with a national
sample of U.S. farmworkers to describe the predisposing, enabling, and need
factors, with U.S. health care utilization.
2. Describe the predisposing, enabling, and need factors independently associated
with U.S. health care utilization.
3. Determine the odds of U.S. health care utilization as accounted for by the BMVP
predisposing, enabling, and need factors.
Method: A retrospective cross-sectional design was employed using secondary data from
the 2011 – 2014 National Agricultural Workers Survey (NAWS). Respondents of the
NAWS include U.S. hired farmworkers who labor for a U.S. agricultural employer for
crop-related production (n=7260). Data analysis examined the relationships between
BMVP factors and U.S. health care utilization among U.S. farmworkers.
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Results: More than half (60%) of farmworkers utilized U.S. health care. All predisposing
(age, education, ethnicity, country of origin, gender, legal status, marital status, English
speaking and reading proficiency), enabling (access to transportation, income, insurance
status, Medicaid), and need (barriers to care, health status) factors were independently
associated with U.S. health care utilization when analyzed for the full sample (p<0.01).
Farmworkers with lowest odds of using health care were male (OR 0.32), Hispanic (OR
0.75), or related a barrier to care (OR 0.39).
Implications: Nurses play an important role in mitigating barriers to health care for
farmworker families. Understanding the many barriers and influencing factors of health
care utilization can inform nurse-led outreach efforts, community programs, and health
policies to improve health care service delivery for this underserved group.
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Chapter 1
Introduction
Agriculture is a dangerous industry and has the highest fatality rate among all
other industries in the United States (U.S. Bureau of Labor Statistics, 2018). In 2016, 417
farmworkers died from a work-related injury resulting in a fatality rate of 21.4 per
100,000 workers (Centers for Disease Control, 2018). The same year nearly 33,000
farmworkers experienced a non-fatal injury (5.6 per 100 full-time workers) and an
estimated 1,900 farmworkers became ill from a work-related exposure (31.8 per 10,000
full-time workers) (U.S. Bureau of Labor Statistics, 2016). Farmworkers experience high
rates of occupational injury, illness, and mortality, yet have limited access to health care.
Over three million farmworkers are employed in the United States (Qenani et al., 2017)
and encounter many barriers to health services, including: low socioeconomic status,
limited English proficiency, lack of transportation, unlawful immigration status, and fear
of the U.S. healthcare system (Steege, 2009) (Hoerster et al., 2011; Luo & Escalante,
2017). These barriers and social vulnerabilities have a direct impact on their health
(López-Cevallos & Harvey, 2016; López-Cevallos et al., 2014) and the few studies that
have examined health care service utilization among this underserved group find that,
despite their marked disease burden, the use of medical services remain significantly low
(Luo & Escalante, 2017; Thompson et al., 2015).
Farm work is an inherently hazardous occupation. The agricultural labor force is
at risk for occupational injuries caused by activities such as working with animals, using
machinery, driving and riding in motor vehicles, and exposures during planting, growing,
and harvesting of crops (Tonozzi & Layne, 2016) . Pesticide exposure iaas common in
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agricultural crop work and can lead to a multitude of negative health outcomes and acute
conditions such as neuropsychological dysfunction, reproductive and teratogenic effects,
flu-like symptoms, muscular weakness, respiratory diseases, and certain cancers (GarcíaGarcía et al., 2016; Sapbamrer & Nata, 2014; Suratman et al., 2015). In addition, heatrelated illnesses, such as skin injuries and cancer, have been found to be
disproportionately high among farmworkers due to long hours spent outside without
appropriate sun protection (Salas et al., 2005). The disparities in health outcomes may
stem from the aforementioned socioeconomic, political, and cultural vulnerabilities, as
well as occupational exposures. These health vulnerabilities disempower the farmworker
and likely lead to the poor health outcomes observed in this group.
The Patient Protection and Affordable Care Act (ACA) of 2010, a major health
program was implemented to increase health care accessibility for a number of previously
underserved groups, including agricultural workers. The ACA designated $11 billion to
community health centers to expand their services and since 2010, community health
centers received funding to open new clinics, expand services, modernize health records,
and conduct outreach and enrollment (Bureau of Primary Health Care, 2015).
Furthermore, the ACA expansion of Medicaid, the development of Health Insurance
Exchanges, and the employer-shared responsibility provision helped broaden farmworker
eligibility for health insurance coverage. Data collected prior to the ACA
implementation, revealed only one-third of farmworkers had some form of health
insurance (Hoerster et al., 2011), however, no published studies have provided either
quantitative or qualitative data to evaluate the implementation and impact of the ACA
among U.S. farmworkers.
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Purpose
The purpose of this study was to characterize health care access and utilization
among U.S. farmworkers following ACA implementation. Farmworkers were examined
using the National Agricultural Workers Survey (NAWS) data collected from 2011 –
2014. The NAWS is the only nationally representative dataset of U.S. farmworkers and
collects demographic, employment, legal status, and health data (U.S. Department of
Labor, 2018). The survey has been conducted annually since 1988 under a contract with
the U.S. Department of Labor (2017). Using the collected data, this study sought to
answer the following research questions:


What are the predisposing, enabling, and need factors associated with health care
service utilization of U.S. farmworkers, under the Behavioral Model for
Vulnerable Populations (BMVP)?



What is the prevalence of U.S. health care service utilization among farmworkers
following ACA implementation from 2011 - 2014?

Primary Aim
I.

Apply the BMVP with a national sample of farmworkers to describe the
predisposing, enabling, and need factors with U.S. health care utilization.

Secondary Aims
I.

Describe the predisposing, enabling, and need factors that are independently
associated with U.S. health care utilization.

II.

Determine the odds of U.S. health care utilization as accounted for by the BMVP
predisposing, enabling, and need factors.
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This study provides a preliminary analysis and step toward understanding the
impact of the ACA among a representative sample of U.S. farmworkers and expands the
limited knowledge of farmworker health services use during a specific era of health
reform. Examining the factors related to access to health care among U.S. farmworkers is
an important and timely issue as a result of the growing health disparities related to
inequitable health care access in this vulnerable population.
Theoretical Framework
The theoretical framework applied in this study was Andersen’s Behavioral
Model of Health Services Use. To guide selection of variables exclusive to healthcare
use, constructs from the Behavioral Model of Health Services Use were employed
(Andersen, 1968; Andersen, 1995). The model has been used to investigate the use of
health services use in many areas of the healthcare system and in relation to different
diseases (Babitsch et al., 2012). The model posits predisposing (e.g., demographics,
health beliefs, social structure), enabling (e.g., personal and community resources), and
need (e.g., perceived and/or evaluated health status) factors influence an individual’s use
of health services (Andersen, 1995). Gelberg and Andersen have modified the original
Behavioral Model to the Behavioral Model for Vulnerable Populations (BMVP) (Gelberg
et al., 2000). This modification to Andersen’s model builds upon the predisposing,
enabling, and need predictors of health services utilization by distinguishing between
traditional factors and factors specific to vulnerable populations. Gelberg and colleagues’
graphic representation of BMVP, lists potential factors (Gelberg et al., 2000) within the
traditional and vulnerable domains as shown in Figure 1.
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Figure 1: The Behavioral Model for Vulnerable Populations (Gelberg et. al., 2000).
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Significance to Nursing
Agriculture is a vital component of the U.S. economy. Farmworkers have reported
a number of challenges to health services utilization, such as language, health literacy,
housing and sanitation, family and community integrity, and workplace safety (Gwyther
& Jenkins, 1998; Villarejo, 2003). Nurses and other health care providers play an
important role in mitigating these barriers for farmworker families through the
implementation of culturally competent practice strategies that aid in the identification
and provision of appropriate care. Alternative education methods in the form of videos,
pictorial or verbal explanation, or education by lay health educators can be adapted to
strengthen health programs serving this population, which may reside in low-resource
settings (Arcury et al., 2017). Understanding the many barriers and influencing factors of
healthcare service utilization can inform prevention efforts, such as programs and policies
to promote improved use of health care services. Nurses are encouraged to be strong
advocates of farmworker health and work with policy makers towards meaningful
solutions to improve access to health care for farmworker communities.
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Chapter II
Review of the Literature
This chapter describes the literature addressing the use of health care services by
U.S. farmworkers. Published literature were reviewed from the following computerized
databases: Computerized Index to Nursing and Allied Health Literature (CINAHL),
ProQuest Dissertations and Theses Global, PubMed, MEDLINE, and Google Scholar
using the key search terms: agricultural worker, migrant farmworker, seasonal
farmworker, farmworker health, Hispanic immigrant, healthcare utilization, and health
service use. Reference lists for articles of interest were examined and pertinent articles
were reviewed. Factors associated with utilizing health services and methodological
challenges to studying vulnerable individual needs were examined. To guide the selection
of variables specific to health care utilization, constructs from the Behavioral Model of
Health Services Use were utilized (Andersen, 1968; Andersen, 1995). The variables
examined in this study are listed in Table 1. The remainder of this chapter defines
common terms used, the history of the NAWS, and describes previous research on all
variables under investigation, organized by domains of the Behavioral Model for
Vulnerable Populations (Gelberg et al., 2000).
Table 1.
Study Variables with corresponding domain of Theoretical Framework
Variable

Measure Description

Dependent Variables
U.S. Health Care
Utilization

Used U.S. health care service
in last 2 years

Hospital

Received U.S. health care in a
Hospital

BMVP Factor Domain
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Table 1. (continued)
Variable
Community Health
Center

Measure Description
Received U.S. health care in
Community Health Center

Migrant Health
Clinic
Private Clinic

Received U.S. health care in
Migrant Health Clinic
Received U.S. health care in a
Private Clinic

BMVP Factor Domain

Independent Variables
Legal Status

U.S. Citizen; Authorization to
work; Unauthorized

Vulnerable Predisposing

Health Insurance

Has health insurance vs. none

Traditional Enabling

Medicaid

Traditional Enabling

Insurance Sponsor

Family member or farmworker
has Medicaid vs. none
Employer; Government; Other

Barriers to Care

Subject reported barriers to care

Vulnerable Need

Health Care
Payment Method

Out of pocket; Individual health
plan; Employer; Free Clinic

Traditional Enabling

Age

Age (years)

Traditional Predisposing

Male
Ethnicity

Male vs. Female
Hispanic vs. Non-Hispanic

Marital Status

Married vs. Not Married

Traditional Predisposing
Traditional / Vulnerable
Predisposing
Traditional Predisposing

Country of Origin

If subject is U.S. born

Vulnerable Predisposing

English Reading
Proficiency

If subject claims to read English Vulnerable Predisposing
(categories)

English Speaking
Proficiency

If subject claims to speak
English (categories)

Vulnerable Predisposing

Health Status

Diagnosis of health condition

Access to
Transportation
Educational
Attainment
Income

Ownership of a car

Traditional / Vulnerable
Need
Vulnerable Enabling

Highest grade level completed

Traditional Predisposing

Traditional Enabling

Covariates

Annual total income (categories) Traditional Enabling

Foreign Health Care Received care outside of the
Utilization
U.S. in last 2 years

-
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Definitions
The following series of definitions will ensure a common understanding of terms
used throughout this chapter. The terms are listed in alphabetical order:
Farmworker: Farmworkers are laborers hired for agricultural work. Agencies affiliated
with the U.S. government affiliated apply the designation differently. For example, the
U.S. Department of Labor (2017c) surveys workers employed in “crop agriculture”,
defined as nursery products, field crops, cash grains, fruits, and vegetables; silage. The
U.S. Department of Agriculture (2018), however, also includes workers employed in
meat processing, dairy, and poultry.
Hispanic: A general term used to denote all Spanish-speaking ethnic subgroups in the
United States, including those from Cuba, Central and South America, Puerto Rico, and
Mexico (U.S. Census Bureau, 2019). Those who identify as Hispanic may be any race.
Legal Status; Immigration Status: Refers to the way an individual is present in the
United States (State Justice Institute, 2013). The terms “Legal Status” and “Immigration
Status” are used interchangeably because the literature used the terms synonymously.
Examples of legal status include: U.S. Citizen, naturalized citizen, legal permanent
resident (LPR), non-immigrant temporary visa holder, and undocumented person (State
Justice Institute, 2013).
Latino: A general term used to indicate those with cultural identity and origins in Latin
America (Passel & Taylor, 2009). Under this definition, the term “Latino” would include
Brazilians while the term “Hispanic” would not. In the present study, “Hispanic” is used
for analysis because the majority of farmworkers identified themselves from a Spanishspeaking ethnic subgroup (e.g., Mexican, Mexican-American, Chicano, or Puerto-Rican).
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Legal Permanent Resident (LPR): Refers to a person that is not a U.S. citizen and is
living in the U.S. under lawfully recorded permanent residence as an immigrant by U.S.
Citizenship and Immigration Services (2018). A “green-card holder” is also otherwise
known as a LPR (U.S. Citizenship and Immigration Services, 2018).
Limited English Proficiency: Refers to individuals who do not speak English as their
primary language and have a limited ability to read, speak, write, or understand English
(U.S. Department Of Justice, 2019).
Migrant farmworker: A migrant farmworker changes residence temporarily in order to
be employed in agricultural work (Hernandez & Gabbard, 2018).
Raitero: Individual who provides informal transportation services (Villarejo et al., 2010).
Seasonal farmworker: Seasonal farmworkers are employed on a seasonal basis and do
not need to change place of residence to maintain employment (U.S. Department of
Labor, 2017).
Undocumented Immigrant: A person that is not a U.S. citizen that is physically present
in the U.S. who entered the country illegally (National Conference of State Legislatures,
2018). This includes individuals who enter the U.S. legally but overstay their visa period
or in some way violate their terms of entry (e.g., taking employment) (National
Conference of State Legislatures, 2018), and those who enter as permanent residents but
become deportable by engaging in illegal activity as specified in Federal Immigration
Law (8 U.S. Code § 1227, 2012).
Data Source
The NAWS is the only national information source on demographic, employment,
legal status, and health characteristics of U.S. farmworkers (U.S. Department of Labor,
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2018). The survey has been conducted annually since 1988 under a contract with the U.S.
Department of Labor (2010). The survey was created in response to the Immigration
Reform and Control Act of 1986 (IRCA) (NAWS, 2012a). The IRCA instituted employer
sanctions that made it illegal for employers to knowingly hire immigrants without legal
status (Calavita, 1989). In addition, the IRCA granted amnesty for undocumented
agricultural workers to apply for legal status and provided that additional farm workers
be admitted should a farm labor shortage develop (Calavita, 1989). The U.S. Department
of Labor developed NAWS to project farm labor needs following the IRCA, with the
intent of evaluating labor supply for agricultural employers (NAWS, 2012a).
Since 1988, NAWS added new questions to the primary survey in order to meet
the needs of sponsoring Federal agencies and departments. The 2011 – 2014
administrations of the NAWS collected demographic, employment, legal status, and
extensive health-related information, such as respondent medical history, use of U.S.
health services, site of health service visit, health insurance coverage, and health service
payment method. The data collected and analyzed has been used for estimating the
number and characteristics of farmworkers and their dependents, conducting occupational
injury and health surveillance, and informing federal programs targeted to farmworkers
(Mathematica Policy Research, 2019). The Employment and Training Administration
(ETA) Agency of the U.S. Department of Labor last solicited comments on June 26, 2015
via a 60-day pre-clearance Federal Register Notice (80 FR 36853, 2015) for the inclusion
of new questions on education, housing, health, training, and digital literacy for future
administrations of the NAWS.
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Past Studies of NAWS Data Utilization
Previous studies that utilized NAWS have produced valuable information about
farmworkers quality of life (Grzywacz et al., 2014), insightful information about families
of farmworkers’ (Arcury et al., 2015; Early et al., 2006; Hamilton & Hale, 2016),
estimates of health services utilization (Georges et al., 2013; Hoerster et al., 2011; Luo &
Escalante, 2018; Ward, 2007), and shifts in crop agriculture conditions of employment
(Kandel & Donato, 2009; Pena & Teather-Posadas, 2018), which have been valuable to
federal, state, and regional program planning and delivery. Scientifically, the NAWS
generated estimates of injury burden to distinguish occupational sources of disease
(Medel-Herrero et al., 2018), tested theoretical frameworks on the continuation of
farmworker health inequalities (Ward, 2007), and created frameworks to characterize
farmworker use of health services (Ward, 2003). According to the Grzywacz (2018)
systematic review, an average of one peer reviewed paper using NAWS data was
published every year since the inception of the NAWS 30 years ago.
The NAWS data have been largely applied for inquiries of farmworker health and
health care utilization (Grzywacz, 2018). Slightly more than half of farmworkers
reported using U.S. health care (Hoerster et al., 2011; Luo & Escalante, 2018) and several
studies identified factors that may influence health care utilization. Hoerster et al. (2011)
noted health insurance is a strong predictor to using U.S. health care. Access to health
insurance and employer-sponsored health insurance, has been linked to authorized legal
status (Asfaw, 2014; Luo & Escalante, 2018; Ravuri, 2017). Farmworkers who are
“settled” in the U.S., and those with a diagnosed health condition were found more likely
to use U.S. health care (Hoerster et al., 2011; Luo & Escalante, 2018; Ward, 2007). Data
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collected prior to the ACA implementation, revealed only one-third of farmworkers had
some form of health insurance (Hoerster et al., 2011), however, no published studies that
utilized NAWS have provided quantitative data on farmworker use of health services or
health insurance status for the years following ACA implementation.
Theoretical Framework
Variables selected for investigation were guided by constructs from the
Behavioral Model of Health Services Use (Andersen, 1968; Andersen, 1995). The model
describes predictors of individual determinants of health care utilization and posits
predisposing, enabling, and need factors influence an individuals’ use of health services
(Andersen, 1995). Since its development, the model has undergone modifications in
response to the changing health care industry (Andersen, 1995; Gelberg et al., 2000). The
model modification by Gelberg and colleagues, titled The Behavioral Model for
Vulnerable Populations (BMVP) (Gelberg et al., 2000) is central to this study. The
vulnerable domains focus on resource availability and social structure that are
specifically relevant to understanding the health care service use of vulnerable
populations (Gelberg et al., 2000). Since its conception, BMVP has been used to evaluate
health care service utilization among specific vulnerable populations, including homeless
adults (Gelberg et al., 2000; Stein et al., 2007; Stein et al., 2012). Haitian immigrants
(Saint-Jean et al., 2011), military patients (Doran et al., 2013), farmworkers (Hoerster et
al., 2011), individuals with disabilities (Krahn et al., 2006), substance use disorders
(Small, 2016), and those with prostate cancer (Miller et al., 2008).
Gelberg and colleagues BMVP builds upon the original predictors of health
services utilization and distinguishes between traditional and vulnerable predisposing,
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enabling, and need factors (Gelberg et al., 2000). The model suggests vulnerability
influences an individual’s ability and opportunity to utilize health care services (Gelberg
et al., 2000). For example, traditional predisposing factors are demographic
characteristics, such as age, gender, and marital status (Andersen, 1995). Within the
vulnerable domain, however, are factors such as level of acculturation, immigration
status, mobility, and literacy (Gelberg et al., 2000). Traditional enabling resources are
factors such as insurance status, region of residence, and health services resources, while
vulnerable enabling factors include community availability of social services and public
benefits (Gelberg et al., 2000). Need factors of both traditional and vulnerable domains
include self-perception (i.e., perceived need) and objective evaluation (i.e., evaluated
need) of health conditions specific to the population (e.g., health status) (Gelberg et al.,
2000). The variables examined in this study are listed in Table 1, and demonstrate how
the variables correspond with the predisposing, enabling, and need domains of the
BMVP.
Predisposing Factors
Ethnicity. The majority of U.S. farmworkers are Hispanic. In the 2015-2016
NAWS, 83% of farmworkers identified themselves as being Hispanic (Hernandez &
Gabbard, 2018). Disparities exist in access to medical care between Hispanic and nonHispanic whites. According to the nationally representative 2005-2010 Medical
Expenditure Panel Survey (MEPS) data sponsored by the Agency for Healthcare
Research and Quality (AHRQ), the proportion of the Hispanic population having a usual
source of health care (56.5%) was significantly lower than that for all other ethno-racial
groups (ranged from 69.5% to 77.9%) (Caldwell et al., 2016). Data from the 2014
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National Health Interview Survey (NHIS) suggest, when compared to non-Hispanic
whites, Hispanics are significantly less likely to have a regular health care provider
(55.0% vs. 74.0%) or a doctor visit in the last 12 months (42.6% vs. 58.1%) (Lipton et
al., 2019). In addition, Hispanic individuals are less likely than non-Hispanic whites to
have participated in preventive care measures (e.g., screening for colorectal cancer,
screening of cervical cancer) (Abdus et al., 2015; Canedo et al., 2018; Christopher et al.,
2016; Dominguez et al., 2015).
There are numerous explanations for these disparities. Perhaps the most
significant factor is the high proportion of Hispanics who are uninsured (Caldwell et al.,
2016; Dominguez et al., 2015; Lipton et al., 2019). Rates of uninsured Hispanic adults
with Puerto Rican, Central/South American, Cuban and Mexican origins ranged from
20% to 46%, all of which were significantly higher than the uninsured rate for whites
(15%) in the 2011-2013 NHIS, even after adjustment for sociodemographic factors
(Dominguez et al., 2015). This suggests sociodemographic factors are not solely
attributable to the disparities in uninsured rates. Perhaps one source of these disparities in
insurance rates is the differential rates of employer-sponsored insurance for working
adults. Data from 2017 Census Bureau’s American Community Survey (ACS) revealed
that Hispanic workers were least likely to have employer-sponsored health insurance
(Kaiser Family Foundation, 2018) compared to non-Hispanic whites of all 50 states and
Puerto Rico.
While medical insurance rates may play a role in health services utilization,
disparities persist after controlling for sociodemographic factors (e.g., insurance
coverage, socioeconomic status) (Alcalá et al., 2016). Dominguez et al. (2015) suggest
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observed ethno-racial disparities in access to health services are due to multiple factors
beyond socioeconomic status and insurance rates such as language and cultural barriers,
too few Hispanic healthcare professionals, and perceived discrimination. Data from the
California Health Interview Survey (CHIS) suggest Hispanic individuals are less likely to
seek health care due to fear of stigma and perceived discrimination in the health care
setting (Abramson et al., 2015). A study of Latinos living in rural Oregon found over
one-third of participants (39.5%) experienced discriminatory practices in health care
(Maxwell et al., 2015). When stratified by immigration status, foreign-born Latinos
(44.9%) were more likely than U.S.-born Latinos (31.9%) to experience perceived
discrimination based on race, ethnicity, or skin color (Maxwell et al., 2015). In sum, past
research demonstrates health services utilization is lower among Hispanics. Individual
level factors that may be involved (i.e., educational attainment, English language
proficiency, immigration status, income, health status, and sociodemographic factors) are
examined in more detail below.
Educational attainment. The average educational attainment by U.S.
farmworkers is eighth grade; only 30% completed grades 10, 11, or 12 according to the
2015-2016 NAWS research report (Hernandez & Gabbard, 2018). Jansen et al. (2018)
suggest low educational attainment can contribute to suboptimal use of health care
services. Among Hispanic individuals interviewed in the 2013 MEPS Survey, educational
attainment was significantly associated with health services utilization (Canedo et al.,
2018). The relationship between the utilization of health services and educational
attainment among farmworkers is complex. Data from a study conducted using 2000 –
2012 National Agricultural Workers Survey (NAWS) indicated higher education level
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was significantly associated with the use of foreign health services, however, educational
attainment was not significantly associated with U.S. health care utilization (Luo &
Escalante, 2018), or adherence to mammogram recommendations for female
farmworkers (Palmer et al., 2005).
English language proficiency. In the U.S., health and safety information is often
readily available in English, so being able to fluently speak, read, and understand English
may allow farm workers access to important information. Workers of limited English
proficiency (LEP) may not be given job-related training because farm operators, often,
only speak English (Ramos et al., 2016). Proficiency in more than one language (i.e.,
English and Spanish) may open opportunities for a farmworker to move into a higherlevel position such as supervisor or crew chief. Hall and Greenman (2015) suggest
English proficient farm workers are less likely to encounter job-related exposure to
repetitive motions and physical strain. In addition, being LEP may decrease access to
social insurance programs (e.g., health insurance and workers’ compensation) (Padilla et
al., 2014).
According to the 2015-2016 NAWS Research Report, Spanish was the primary
language for 77% of farmworkers and English was the primary language for 21%
(Hernandez & Gabbard, 2018). A significant majority of farm workers do not read (41%)
or speak (30%) English at all (Hernandez & Gabbard, 2018). A report by the Secretary of
Health and Human Services, suggested limited English proficiency was likely a barrier to
the receipt of medical care for farmworkers (Leavitt, 2007). A similar assessment of
farmworker linguistic characteristics was made in a literature review (Arcury & Quandt,
2007). Farmworkers from different regions of Mexico or Latin American countries may
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speak a national or regional dialect other than Spanish (Arcury & Quandt, 2007) such as
the indigenous (Native American) languages Mixtec, Nahuatl, or Purépecha. For these
farmworkers, Spanish may be a foreign language. In past studies, farmworkers have
noted language as a major barrier to health services utilization (Hoerster et al., 2011; Luo
& Escalante, 2018; Rose & Quade, 2006). A study by Cheng et al. (2007) revealed a
statistically significant difference in the rate of health service utilization highest among
non-Hispanic whites (57%) and lowest among Hispanics uncomfortable speaking English
(35%). Similarly, data from the 2003 - 2005 Behavioral Risk Factor Surveillance System
(BRFSS), demonstrated individuals who completed the interview in Spanish were
significantly less likely to have a personal health care provider, health insurance, and/or a
routine checkup in the last five years (DuBard & Gizlice, 2008).
The patient-provider communication gap contributes to disparities in health care
utilization (Arcury & Quandt, 2007; Hoerster et al., 2011; Villani & Mortensen, 2014).
Data from the 2001 Health Care Quality Survey suggest limited English-speaking
Hispanics were more likely to report disrespect from their provider (Johnson et al., 2004).
In addition, data from the 2007 – 2009 MEPS suggest Spanish-speaking Hispanics were
more dissatisfied with provider communication and medical care than were Englishspeaking Hispanics (Villani & Mortensen, 2014). Having a Spanish-speaking provider,
however, may not be associated with increased health care utilization due to linguistic
differences within Hispanic populations (Villani & Mortensen, 2014). Nonetheless, past
research has found that Spanish language use appears to be associated with utilization
after controlling for sociodemographic and access factors (DuBard & Gizlice, 2008;
Hoerster et al., 2011; Luo & Escalante, 2018). In sum, as suggested in the literature
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review by Arcury and Quandt (2007), LEP may be a major barrier to health services
utilization among farmworkers but may not be the most impactful factor. Therefore,
further investigation is warranted of the impact language and literacy may have on health
services utilization among farmworkers.
Immigration status. Data from the 2015-2016 NAWS Research Report indicate
that the farmworker population is largely made up of Mexican-born immigrants (69%),
and slightly more than half of all farmworkers (51%) had authorization to work in the
United States (Hernandez & Gabbard, 2018). The remaining farmworkers are U.S.
citizens (29%), legal permanent residents (21%), and employment-eligible on some other
basis (1%) (Hernandez & Gabbard, 2018). Lack of legal status is thought to be one
significant barrier to healthcare utilization among farmworkers (Luo & Escalante, 2018).
Immigration status is associated with health services utilization (Luo & Escalante,
2018). Data from the 2009 – 2010 California Health Interview Survey (CHIS) revealed
that undocumented immigrants were least likely to report having a usual source of care or
using preventive health care services when compared with other Hispanic groups (both
immigrant and U.S.-born) and U.S.-born whites (Pourat et al., 2014). Immigrants in the
United States face barriers to health care utilization, including socioeconomic status
factors, LEP, and difficulty obtaining health insurance (Sarría-Santamera et al., 2016).
Undocumented immigrants are especially vulnerable (Pourat et al., 2014), however, the
barriers foreign-born immigrants face in obtaining health insurance are likely strong
sources of racial and ethnic health care disparities.
Rates of insurance coverage are low for immigrants and especially those who are
undocumented. For example, in CHIS, undocumented immigrants were found to have the
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highest uninsured rate (52.2%), followed by LPR (27.7%), naturalized citizens (16.0%),
and U.S.-born individuals (13.8%) (Navarro et al., 2017). Similarly, data from the 2015
Latino National Health and Immigration Survey also showed the highest uninsured rate
among undocumented immigrants (49%), followed by LPR (33%), and naturalized
citizens (18%) (Sanchez et al., 2017). Undocumented immigrants were more likely to be
uninsured and less likely to gain insurance after controlling for other factors (e.g.,
language, education, income) (Sanchez et al., 2017). Additionally, undocumented
immigrants and legal permanent residents were uninsured the longest when followed over
time (Sanchez et al., 2017). According to the 2010 Survey of Income and Program
Participation (SIPP) data, disparities in health insurance coverage can be explained by
differential rates of employer-sponsored health insurance offered to citizens and noncitizens (Cawley et al., 2015).
Public health insurance can be a resource for individuals and families who do not
obtain insurance through their employer. Immigrants, however, face significant barriers
to obtaining public health insurance (Bojorquez & Fry-Bowers, 2019). One significant
barrier coverage stems from the Personal Responsibility and Work Opportunity
Reconciliation Act (PRWORA), which renders immigrants ineligible for publicly funded
coverage, such as Medicaid, until five years after arrival in the United States (Bojorquez
& Fry-Bowers, 2019; Bustamante et al., 2018). Many public programs require applicants
to have legal status (Artiga et al., 2017), hence barriers to obtaining publicly funded
coverage are greater for undocumented immigrants. While barriers to insurance may
influence access to health care for immigrants, these factors likely contribute to the
disproportionately low rates of health services use among immigrants. Little is known
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about how immigration status influences the use of health services among farmworkers
and further assessment of the relationship is warranted.
Additional demographic variables. According to the 2015-2016 NAWS data,
the farmworker population is predominantly male (68%) with an average age of 38 and
more than half are married (57%) (Hernandez & Gabbard, 2018). Age, sex, and marital
status all have been found to be associated with health care utilization (Hoerster et al.,
2010) and with the use of mental health services (Deb & Miller, 2017). In regards to
gender, population-based studies have found women report higher rates of health care use
than men (Bertakis et al., 2000; Keene & Li, 2005; Koopmans & Lamers, 2007; Manuel,
2018) for certain types of health services. For example, women are more likely to utilize
primary care services (Koopmans & Lamers, 2007; Manuel, 2018), whereas, men are
more likely to use hospital and emergency services (Bertakis et al., 2000).
The association of demographic variables with health care utilization have been
examined among farmworkers. Among California farmworkers, women were more likely
than men to have used health care services in the previous two years (Hoerster et al.,
2010). A study of male Oregon farmworkers revealed younger participants aged 18-44
were less likely than participants 45 years or older to have ever used medical and dental
care services (López-Cevallos et al., 2014). Similarly, age and marital status were
significantly associated among farmworkers who sought a dental visit in the previous
year while living in Fresno County (Finlayson et al., 2010).
Enabling Factors
Income. Data from the 2015-2016 NAWS indicated that among farmworkers, the
average hourly wage was $10.60, the average individual income ranged from $17,500 to
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$19,999, and the average family income ranged from $20,000 to $24,999, meaning that
33% of the farmworkers interviewed were living below the poverty level (Hernandez &
Gabbard, 2018). The fact that farmworkers have low annual incomes has been cited as a
primary barrier to receipt of services in a report produced by the Secretary of Health and
Human Services (Leavitt, 2007) and also by farmworkers (Finlayson et al., 2010;
Hoerster et al., 2011; Luo & Escalante, 2018). Income may be associated with health care
use due to its association with health insurance coverage. Data from the 2013 NHIS
indicate that Hispanic individuals were the least likely ethno-racial group to be insured,
regardless of income (Dominguez et al., 2015). Roberts (2006) suggests that among lowtier income Hispanic workers, only 34.7% obtained employer-sponsored health
insurance, as opposed to 72.9% of workers in the high-tier income bracket. Therefore,
income may have an association with health insurance coverage, but this relationship
does not exclusively explain the association between income and health services
utilization.
Health insurance. Fewer than half (47%) of farmworkers interviewed in the
2015-2016 NAWS reported having health insurance (Hernandez & Gabbard, 2018).
Among insured farmworkers in the 2015-2016 NAWS survey, insurance was provided by
their current farm employer (29%), the spouse’s employer (6%), the government (43%),
individual purchase (spouse or worker) (12%), or other means (7%) (Hernandez &
Gabbard, 2018). It is likely that some of the characteristics of the agricultural industry
interfere with access to insurance. For example, farmworkers reported they worked for
their current employer an average of seven years, but 26% had worked for their current
employer for one year or fewer (Hernandez & Gabbard, 2018). Additionally, 19% of the
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farmworkers interviewed were migrants (Hernandez & Gabbard, 2018). Past research has
shown health insurance is positively associated with the use of preventive care, outpatient
services, inpatient care, and acute care in outpatient settings (Buchmueller et al., 2005).
However, lack of insurance is a common barrier to health service utilization. In the
United States, only one of every three farmworkers have health insurance (Reid &
Schenker, 2016).
There are eligibility restrictions to obtaining public benefits that are barriers to
health insurance. Rates of public healthcare coverage (i.e., Medicaid) are low among
farmworkers, despite having low annual income and this is likely due to the requirements
for eligibility (Leavitt, 2007). The PRWORA of 1996 and citizenship requirements add
limitations on eligibility for public benefits (e.g., temporary assistance for needy families
(TANF), supplemental security income (SSI), supplemental nutrition assistance program
(SNAP)) (Bojorquez & Fry-Bowers, 2019). Other barriers to Medicaid access include
lack of plan portability among states; lengthy application processing time, migration
patterns of the workforce (Luo & Escalante, 2018); and fear that application may
jeopardize family members who are undocumented immigrants (Bojorquez & FryBowers, 2019). In addition, farm work can be seasonal, therefore inflation of income
estimates may render farmworkers ineligible for public healthcare coverage and benefits
when current monthly versus annual income is used to estimate poverty status (Leavitt,
2007). Monthly versus yearly incomes could be skewed since the average yearly number
of workdays for farm laborers is 196 (Hernandez & Gabbard, 2018), whereas, for a 52
workweek full-time (i.e., 40 hours per week) employee, the average yearly number of
workdays is 261 (U.S. Office Of Personnel Management, 2019).
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Access to Transportation. It is important to assess the availability of
transportation for travel to health care facilities. Many farmworkers lack access to
reliable transportation and often pay for a ride from a raitero to the nearest supermarket,
farm or field, or to go to a health care provider when needed (Reid & Schenker, 2016;
Sexsmith, 2016). Access to a vehicle is especially relevant to non-urban dwellers, given
that their travel to care tends to be significantly longer and access to public transportation
can be limited or non-existent (Probst et al., 2007). Transportation logistics have been
noted as barriers to health care for farmworkers (Alcalá et al., 2016; Finlayson et al.,
2010; Hoerster et al., 2011), and of farmworkers interviewed in the 2015-2016 NAWS,
approximately (63%) reported that they own a car, (21%) walked or rode with others, and
(15%) rode with a raitero (Hernandez & Gabbard, 2018). Thus, access to transportation
is important to consider when exploring accessibility and utilization of health services.
Need Factors
Health status. Andersen (1995) postulates health status influences utilization of
services because people often are motivated to seek care if they have either an acute or
chronic condition. The diagnosis of acute and chronic diseases among farmworkers is
common (Hernandez & Gabbard, 2018), however, despite this fact some perceive their
health status to be good. In a 2012 survey conducted among Vermont dairy farmworkers,
approximately half reported being in good health (Baker & Chappelle, 2012). When
national data on Hispanics, African-Americans, and whites were analyzed, having poor
health status was significantly associated with increased utilization of healthcare,
hospitalization, and medical expenditures among all three groups (Dominguez et al.,
2015). Similarly, findings in another study among Hispanic individuals with at least one
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chronic condition reported significantly more utilization of mental health services (Deb &
Miller, 2017). Little is known regarding the influence of health status on health service
utilization of farmworkers.
Barriers to care. There are multiple barriers to the utilization of health care
services amidst farmworkers (Hoerster et al., 2011; Luo & Escalante, 2018; Maxwell et
al., 2015). The inability to afford health care, lack of health coverage, and lack of
knowledge of how to acquire insurance (Reid & Schenker, 2016; Rose & Quade, 2006)
and cost (Finlayson et al., 2010; Hoerster et al., 2010; Luo & Escalante, 2018; Maxwell et
al., 2015) are primary barriers. Other access barriers, include lack of transportation
(Alcalá et al., 2016; Maxwell et al., 2015; Reid & Schenker, 2016; Sexsmith, 2016),
knowledge of how to access services or where to go for care (Arcury et al., 2017), and
lack of local health care services (Probst et al., 2007).
Language-associated barriers have been noted (Arcury & Quandt, 2007; Hall &
Greenman, 2015; Ramos et al., 2016). Discrimination-associated barriers have also been
noted, by farmworkers who report fear of the medical system (Villarejo et al., 2010), of
loss of employment (Rose & Quade, 2006), and of immigration officials (López-Cevallos
et al., 2014). Past research has speculated that for activities such as cancer screening,
embarrassment and lack of understanding regarding need/use of preventive care may be
responsible for poor preventive care utilization among farmworkers (Palmer et al., 2005;
Saavedra-Embesi, 2008). Also, studies have highlighted the use of complementary or
alternative medicine (CAM) such as the use of traditional healers, spiritual practices,
herbs, and home remedies among farmworkers (Arcury et al., 2016; McCullagh et al.,
2015; Weigel & Armijos, 2012) and suggest that trust in these remedies may be thought

HEALTH CARE ACCESS AND UTILIZATION

26

as an alternative for health care provider contact. Collectively, few studies have examined
the association of barriers with health care services utilization among farmworkers.
The Impact of ACA and Health Care Utilization
The implementation of the 2010 ACA was a major health program that expanded
community health center services and expanded Medicaid eligibility for health insurance
coverage (Bureau of Primary Health Care, 2015). Past studies have enriched the
understanding of how the ACA impacted access to care, insurance coverage, and health
care utilization. Examined effects of the ACA on health care utilization using national
datasets, (e.g., National Health Interview Survey, American Community Survey, National
Survey of Drug Use and Health) were among U.S. young adults (Barbaresco et al., 2015;
Jhamb et al., 2015), adults (Wherry & Miller, 2016; Winkelman et al., 2016), low-income
groups (Berry et al., 2016; Kaufman et al., 2015), mothers (Karpman et al., 2016), and
Latinos (Alcalá et al., 2017). Most studies highlighted increases in the utilization of
dental care services (Shin et al., 2015), primary care services (Tipirneni et al., 2015),
decreased emergency department visits (Sommers et al., 2016; Wherry & Miller, 2016),
and one study noted an increased use of behavioral health services (Commonwealth of
Kentucky, 2015).
Several studies demonstrate increases in health care utilization in states following
Medicaid expansion compared to non-expansion states (Gray et al., 2016; Simon et al.,
2017; Wherry & Miller, 2016). Simon et al. (2017) noted Medicaid expansion increased
use of several types of preventive care, such as breast exams, mammograms, and dental
visits among childless adults. In addition, one study noted a larger increase in individuals
with a chronic health condition who utilized regular care in two expansion states
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compared to a non-expansion state (IMS Institute, 2015). Some studies, however, did not
find significant effects on the utilization of health services, as noted on specialist visits
(Wherry & Miller, 2016), overnight hospitalization and on office visits (Sommers et al.,
2016). Wherry and Miller (2016) suggest that changes in health care utilization may take
more than one year to emerge, so in these studies it may have been too soon to observe
changes in these specific areas of utilization.
States that participated in Medicaid expansion demonstrated improved health
service utilization and access to care that lead to an increase in physician diagnosis of
chronic conditions (Kaufman et al., 2015; Wherry & Miller, 2016). States demonstrated
health care providers experienced an increase in Medicaid patient volume following
expansion (Gray et al., 2016) and results were mixed regarding health care provider
capacity to meet the demands of increased care (Artiga et al., 2015; Shin et al., 2015).
Courtemanche et al. (2017), found that the ACA implementation with Medicaid
expansion, on average, increased insurance coverage by 5.9% in 2014, while
implementation of the ACA without Medicaid expansion increased coverage by 3%.
Many studies showed Medicaid expansion states noted large reductions in lack of
insurance rates that exceeded rates in states that did not participate in Medicaid expansion
(Buchmueller et al., 2016; DiPietro et al., 2014; Sommers et al., 2016).
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Chapter III
Methodology
This chapter describes the study objectives, design, data collection, analytic
approach, and protection of human subjects. The purpose of this research was to examine
health care access and utilization among U.S. farmworkers following the implementation
of the ACA in 2010 and has the following aims:
Primary Aim
I.

Apply the BMVP with a national sample of farmworkers to describe the
predisposing, enabling, and need factors with U.S. health care utilization.

Secondary Aims
I.

Describe the predisposing, enabling, and need factors that are independently
associated with U.S. health care utilization.

II.

Determine the odds of U.S. health care utilization as accounted for by the BMVP
predisposing, enabling, and need factors.
Research Design
The study applied a retrospective cross-sectional design using NAWS secondary

data collected from 2011 to 2014. NAWS researchers estimated the number of
farmworkers in a given region and at a given time each year based on crop labor
estimates from the U.S. Department of Labor’s Bureau of Labor Statistics and the U.S.
Department of Agriculture in order to identify the target number of farmworkers to
interview (Hernandez & Gabbard, 2018). The U.S. farmworkers surveyed each year are
independent samples; each individual farmworker was interviewed once at a specific
point in time with no follow-up.
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Study Conduct
The National Agricultural Workers Survey (NAWS) uses multi-stage sampling,
due to the regional and seasonal fluctuations in the number of farmworkers, and interview
cycles take place during February, June, and October of each year (Labor, 2017b;
USDOL, 2010). Estimates of the number of farmworkers are based on crop labor
estimates by regions to determine the size of the sampling so that interviews are
conducted with a sample in proportion to the size of the farmworker population (Labor,
2017c). Sampling locations include all states in the continental U.S. that are divided into
12 U.S. regions, which are aggregated from 17 USDA-designated regions (Labor,
2017b). The 12 U.S. regions do not include Alaska, Hawaii, or other territories under
control of the United States (NAWS, 2014).
Sampling Selection
There are four different levels of sampling within each region, proportional to
region size: Farm Labor Area (FLA), county, employer, and farmworker. The primary
sampling units are FLAs and there were 90 in the U.S. for fiscal year 2012 (NAWS,
2012b). A FLA is composed from groupings of multiple counties and the size of a FLA
refers to the amount of farm labor expenses of the district determined by the USDA
Census of Agriculture supplies (NAWS, 2012). Resulting FLAs account for varying
county sizes. Counties are then selected using probability proportional to the amount of
farm labor expenses and data from the BLS and the Agricultural Soil and Conservation
Service determine the list of agricultural employers within selected counties (NAWS,
2012b). Agricultural employers are identified with simple random sampling (Labor,
2017c) and once employers agree to have their employees participate in the study,
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farmworkers are randomly selected from the workplace (Labor, 2017c). The sampling
frame of workers is constructed after contact with the agricultural employer (NAWS,
2012b). The number of employed farmworkers from each employer determines the
number of farmworkers selected for interview (NAWS, 2012b). The maximum number
of interviews for an employer with fewer than 25 farmworkers is five; whereas, the
maximum number of interviews for employers with 76 or more workers is 12 (NAWS,
2012b).
Study Population
Setting
NAWS conducts face-to-face interviews by trained surveyors at the farmworker
worksite or in another place the farmworker chooses and in the preferred language of the
farmworker (U.S. Department of Labor, 2017b). The Department of Labor contracts with
JBS International, Aguirre Division for the conduct and data processing of the survey
(NAWS, 2012b).The exact training procedures are considered proprietary and were not
published or shared by the contracted private firm JBS International, Aguirre Division
(NAWS, 2012b). Handouts, however, given to the interviewers on how to contact and to
select farmworkers are publicly available (Appendix C). For this analysis, data from the
2011 (n=1,520), 2012 (n=1,505), 2013 (n=1,412), and 2014 (n=2,823) fiscal year
administrations of the NAWS were used, yielding a total of 7,260 farmworker
respondents.
Survey Subject Selection Criteria
Eligible farmworkers were those who perform a number of agricultural tasks and
hold a variety of job titles, including field workers, field packers, supervisors, and can
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include those who simultaneously hold non-farm jobs (U.S. Department of Labor,
2017c). In order to be included, the farmworker must be hired by an eligible
establishment as classified in the North American Industrial Classification System as
Crop Production (NAICS code 111) or as Support Activities for Crop Production (U.S.
Department of Labor, 2017c) (NAICS code 1151). The NAICS 111 includes
establishments such as farms, orchards, greenhouses, and nurseries that are primarily
engaged in growing crops, plants, or trees and their seeds whereas NAICS 1151 includes
establishments primarily engaged in providing support activities for growing crops (U.S.
Department of Labor, 2017c).
Survey Subject Exclusion Criteria
Ineligible farmworkers include individuals working with poultry, livestock, or
fish, or secretaries, mechanics, or H-2A foreign temporary workers (U.S. Department of
Labor, 2017a). Persons employed at eligible establishments who do not perform croprelated work are not surveyed (U.S. Department of Labor, 2017a). In addition, NAWS
does not include farmworkers who have not worked for over a year and who are less than
14 years old (NAWS, 2012b).
Data Collection Instrument
The NAWS questionnaire is available in two languages; English (Appendix A)
and Spanish (Appendix B). The NAWS core content remained the same from 2011 –
2014 and captures demographic information; employment and migration; worksite and
earnings characteristics; health and housing; and assets, income, social services, and legal
status.
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Demographic Information
Demographic data collected include the respondent’s information as well as all
household members, including age, gender, relationship to respondent, place of birth,
education level, and the month and year the worker first entered the United States if
foreign-born. Respondents report their race and ethnicity, and primary language as well
as rating their English speaking, reading, and writing proficiency (not at all/a
little/somewhat/ well) (NAWS, 2013).
Employment and Migration
A work grid is used to gather information about characteristics of past and current
employment including: number of work days per week; receipt of unemployment
benefits; type of crop labor; geographic location; and if spouse and/or children also
performed farm work (NAWS, 2013). Through utilization of the work grid, the
interviewers compiled a 12-month retrospective employment and migration profile (U.S.
Department of Labor, 2018) that includes the respondent’s primary crop and farm task,
type of non-agricultural work if employed off the farm, periods of unemployment, and
time spent outside of the U. S. (NAWS, 2013)
Worksite and Earnings Characteristics
Information was collected on worksite safety training, hourly earnings, including
payment method (piece or hourly), monetary bonuses, insurance benefits (e.g., health
insurance, workers' compensation and unemployment insurance), and availability of
water and toilets at the worksite (U.S. Departmenr of Labor, 2018).
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Health and Housing
Respondent medical history, use of foreign and U.S. health services, and the
location and type of housing (e.g., rents from employer, rents from non-employer, owns a
home) were collected (U.S. Department of Labor, 2018). Questions regarding medical
history specifically examine respondent diagnosis of certain diseases, including asthma,
diabetes, high blood pressure, tuberculosis, heart disease, and urinary tract infection
(NAWS, 2013). Data is also collected on respondent use of medication for the
aforementioned diseases. No data on farmworker personal substance use, such as illicit
drugs, alcohol, or tobacco were available in this survey.
Assets, Income, Social Services, and Legal Status
Information about the respondent’s assets in and outside of the U. S., personal and
family income, use of social services, and legal status are collected. Respondents can
indicate utilization of specific social programs including Medicaid; Women, Infant, and
Children (WIC); TANF; disability insurance; unemployment insurance; and SSI (NAWS,
2013). Additionally, respondents could indicate receipt of benefits from social programs
including food stamps, veteran’s pay, low income housing, disaster relief, and legal
services (NAWS, 2013).
Measures
Outcome Measure
The question, “In the last two years in the U.S.A., have you used any type of
health care services from doctors, nurses, dentists, clinics, or hospitals?” is the
dichotomous outcome variable. To further characterize farmworker health care service
use, the site of where U.S. health care was received (e.g., Community Health Center,
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Emergency Room, Hospital, Migrant Health Clinic) was examined using the location,
which was only asked of respondents who answered affirmatively they had used health
care in the previous two years.
Predisposing Factors
Ethnicity (Hispanic vs. non-Hispanic), Gender (male vs. female), marital status
(married vs. not), and country of origin (U.S.-born vs. not) were recorded as dichotomous
variables. Age, and educational attainment (i.e., highest grade level completed) was
captured as continuous variables. To create the ethnicity variable, respondents who
responded they were Hispanic (e.g., Chicano, Puerto Rican, Mexican, and MexicanAmerican) were coded as Hispanic. Respondents who did not report being
Hispanic/Latino, but related being White, American Indian/Alaskan Native/ Indigenous,
Asian, Pacific Islander, Black/African-American, Native Hawaiian, or Other were coded
as non-Hispanic. Ethnicity was used in the present study to characterize if the respondent
is of Hispanic origin or not. Race was not included in the analysis because Hispanics may
report as any race.
Three categories were used to capture legal status: being a U.S. citizen; having
green card or being authorized to work; and unauthorized. Four categories characterized
English speaking proficiency and four categories characterized English reading
proficiency, as two separate variables, using the respondent’s self-reported ability to read
or speak English. Respondents reported their degree of English speaking proficiency as
well, somewhat, a little, or not at all. The same scale was used to report their reading
proficiency.
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Enabling Factors
The health care payment method that covered majority of the cost of utilized
health services by respondents in the previous two years was described (e.g., Out of
pocket, Employer, insurance). A dichotomous variable of health insurance (has health
insurance vs. none) was used. To further characterize health insurance status, categorical
variables of Medicaid (Medicaid vs. none) and insurance sponsor (employer,
government, or other) was reported. A question regarding respondent ownership of a car
or truck in the United States was used to assess access to transportation. Annual total
income was a categorical variable created by using the respondent’s self-reported annual
income based on the 2011 U.S. Federal Poverty Level (FPL) guidelines of a one-person
household (Q1Medicare, 2020). To characterize annual income, categories of did not
work at all, below FPL (<$10,000), at FPL ($10,000-$12,499), above FPL ($12,500 –
17,499), and 150% above FPL ($17,500-over $40,000) were created. To control for use
of healthcare services outside of the United States, a dichotomous variable of whether the
respondent had received care outside (i.e., foreign health care) of the United States in the
past two years was used.
Need Factors
A health status dichotomous variable (i.e., diagnosis of health condition vs. none)
was created by using questions of whether the respondent had ever been diagnosed with a
health condition (e.g., asthma, diabetes, high blood pressure, tuberculosis, heart disease,
and other), as well as creating a categorical variable of each health condition reported.
Respondents also provided information about whether they had experienced difficulty in
obtaining needed health care. A dichotomous barrier to care variable was created (i.e., ≥1
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barrier reported vs. none), as well as a categorical variable of each barrier to care that was
reported.
Analytic Approach
Weighting Scheme
The NAWS provides access to post-sampling weights to account for probability
of inclusion in the sample in order to improve generalizability of findings. The weight to
analyze multiple years of combined data is “pwtycrd” and to analyze only one year of
data is “pwtcrd.” The 2011-2014 NAWS sample is composed of working farmworkers
that were interviewed based on agricultural employers who agreed for their workers to
participate. Due to the sampling scheme, this sample is not truly representative of the
farmworker population. In addition, applying the post-sampling weights would limit the
of the ability to apply a multivariate regression model to the data (Kott, 2007; Winship
and Radbill, 1944). Accordingly, the descriptive, bivariate, and multivariate results of the
study were derived from unweighted data.
Descriptive and Bivariate Analyses
Statistical Package for Social Sciences (SPSS) version 24 was used to calculate
the weighted and unweighted descriptive statistics such as means and standard deviations
for continuous variables, and proportions for categorical variables of the predisposing,
enabling, and need factors. SPSS was also used to assess the unweighted and weighted
bivariate associations between U.S. health services utilization and each predisposing,
enabling, and need factor. Chi-squared tests were employed to analyze the association
between categorical variables and the categorical outcome. One-way analysis of variance
(ANOVA) was employed to analyze continuous variables and the categorical outcome.
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Descriptive and bivariate data was presented for the full sample as well as stratified by
year.
Multivariate Analysis
Independent variables that have a p-value of less than 0.05 in the bivariate
analyses were considered statistically significant and included in a multivariate binary
logistic regression to determine factors associated with health care service utilization. In
the multivariate model, the legal status reference group was “unauthorized,” the income
reference group was “did not work at,” the English speaking and reading proficiency
reference groups were “not at all.” Logistic regression models were utilized to compute
prevalence odds ratios (OR) and 95% Wald confidence intervals (CI).
Missing Data
All variables with at least one missing value were explored to ensure values are
missing at random. Langkamp et al. (2010) suggest when 10% of cases are missing
within a large data set, it is more appropriate to use imputation than to omit cases with
missing values. The public data files of the 2011-2014 NAWS indicate missed and
imputed values for all cases. Pertinent imputed values included barriers to care (NQ10ANQ10M) and insurance status (A21a) “7” was imputed for don’t know, and income (G1)
“97” was imputed for don’t remember. Variables asked exclusively of respondents who
answered affirmatively that they had used health care (e.g., health care payment method,
source of care) were analyzed to identify “555” as logical missing cases (i.e., missing due
to no health care use) and “97” for don’t know. Insurance sponsor variables (A23a3,
A23a5, and A23a6) that were asked exclusively of respondents who answered
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affirmatively that they possessed insurance were analyzed to identify the logical missing
(i.e., missing due to lack of insurance) as “555.”
Power
In order to achieve 90% power with a 95% confidence interval and an odds ratio
of 1.3 or greater, the required sample size needs to be at least 925 respondents. The 2011
– 2014 NAWS secondary dataset yields 7,260 farmworker respondents
Data Access Plan
Data from the 2011 – 2014 NAWS are available for public use from
https://www.doleta.gov/naws/public-data/public-data-files-in-excel-and-csv-formats/.
The NAWS public codebook and information regarding access to the NAWS English and
Spanish questionnaires can be accessed from https://www.doleta.gov/naws/publicdata/public-data-codebook-and-questionnaire/.
Protection of Human Subjects
This study was conducted using de-identified previously collected data. The data
were delivered in the form of a secure computerized file and no original documents were
provided. An Institutional Review Board (IRB) application was submitted to the
University of San Diego on April 5, 2018, and Exempt status was granted on April 5,
2018 (Appendix D). Study personnel completed required CITI human subject’s
protection training before the study was initiated.
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Chapter IV
Study Results
The purpose of this study was to characterize health care access and utilization
among U.S. farmworkers following ACA implementation. Farmworkers were examined
using the National Agricultural Workers Survey (NAWS) data collected from 2011-2014.
The study has the following specific aims:
Primary Aim
I.

Apply the BMVP with a national sample of farmworkers to describe the
predisposing, enabling, and need factors, with U.S. health care utilization.

Secondary Aims
II.

Describe the predisposing, enabling, and need factors that are independently
associated with U.S. health care utilization.

III.

Determine the odds of U.S. health care utilization as accounted for by the BMVP
predisposing, enabling, and need factors.
It is important to recognize the survey data is based upon the perception of the

agricultural worker responding to the survey question. Sampling and self-report bias were
considerations during the analysis and interpretation of the NAWS survey data.
Importantly, only working farmworkers were interviewed based on agricultural
employers who agreed to participate. Therefore, this sample is not truly representative of
the farmworker population. The results presented in this chapter are derived from
unweighted data. The 2011-2014 NAWS provides access to weighted data, however, this
would limit the ability to apply a multivariate regression model to the data (Kott, 2007;
Winship & Radbill, 1994) and it would be ill-suited given the sampling scheme. Using
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the unweighted data for analysis is appropriate for the specific aims of this research
study.
Descriptive Data: Analysis of Health Care Use and BMVP Factors
Aim 1: Apply the Behavioral Model for Vulnerable Populations with a national
sample of farmworkers to describe the predisposing, enabling, and need factors,
with U.S. health care utilization
Descriptive unweighted full sample data of the BMVP predisposing, enabling,
and need factors, and health care use are presented in Tables 2 and 3. Fiscal years 2011,
2012, 2013, and 2014 were also analyzed yearly as presented in Appendices E and F.
The majority of farmworkers were male, married, Hispanic, foreign-born, uninsured and
in their late-30s, with low educational attainment and a family income of less than 150%
of the federal poverty level. Approximately half reported being unauthorized to work and
slightly fewer than half (40%) reported not owning a car in the U.S. The majority of
farmworkers reported “a little” or “not at all” in English speaking and reading proficiency
and this was consistent across fiscal years. Over half of farmworkers reported having
used U.S. health care in the previous two years (62%, 57%, 63%, 59% and 60% for fiscal
years 2011, 2012, 2013, 2014, and the full sample, respectively). Less than one-twelfth
reported having used health care outside the U.S. and nearly half (45%) related having
experienced at least one barrier to health care.
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Table 2.
Descriptive Data of U.S. Farmworker Demographics; Unweighted
Full Sample, 2011-2014

n
1603
5657
5597
1663
4552
2693
1099
6098

Full Sample
7, 260
39 (13.23)
8 (4.16)
Proportion (%)
22%
78%
77%
23%
63%
37%
15%
84%

2254
4974

31%
69%

4417
2841

61%
39%

2074
2442
885
1839

29%
34%
12%
25%

3013
1826
608
1781

42%
25%
8%
25%

unweighted n=
Mean (SD) Age
Mean (SD) Years of Education
U.S. Born
Foreign Born
Male
Female
Married
Not Married
Non-Hispanic
Hispanic
Health Insurance
Insured
Uninsured
Access to Transportation
Yes
No
English Speaking
Proficiency
Not at all
A little
Somewhat
Well
English Reading Proficiency
Not at all
A little
Somewhat
Well
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Table 3.
Descriptive Data U.S. Farmworker Health Care Utilization and BMVP
Factors; Unweighted Full Sample; 2011-2014

n
4360
2898
572
6654

Full Sample
7,260
Proportion (%)
60%
40%
8%
92%

3187
3959

45%
55%

248
833
596
4441
831

4%
12%
9%
64%
12%

1951
1639
3602

27%
23%
50%

1995
1210
403

47%
28%
9%

670

16%

2684
4571

37%
63%

1526
5734

21%
79%

unweighted n=
Utilized U.S. Health Care
Did Not Utilize U.S. Health Care
Utilized Foreign Health Care
Did Not Utilize Foreign Health Care
Endorsed Barrier to Care
Yes
No
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level
Above Federal Poverty Level
150% Above Federal Poverty Level
Legal Status
U.S. Citizen
Authorized to Work
Unauthorized
Health Care Payment Method
Out-Of-Pocket
Individual Health Plan
Free Clinic
Employer-Sponsored Health
Insurance
Medicaid
Yes
No Medicaid
Health Status
>1 Chronic Dx
No Chronic Dx
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Barriers to care. The perceived barriers to health care most commonly reported for
the full sample were cost (29.1%) and the opinion health care services were not needed
(12.3%). Other barriers conveyed by fewer than 5% of farmworkers were language
(2.8%), undocumented legal status (1.2%), lack of transportation (1%) don’t know where
health services are available (0.6%), doesn’t provide needed services (0.5%), not open
when needed (0.5%), will lose my job (0.4%), don’t understand my problems (0.4%),
don’t feel welcomed (0.4%) and other (1.6%).
Lifetime Diagnosis of a Chronic Condition. Fewer than one-quarter (21%) of
farmworkers related a diagnosis of a health condition in their lifetime for the full sample.
The most commonly reported health conditions were high blood pressure (8.9%) and
diabetes (5.7%). Health conditions related by fewer than 5% of farmworkers, included
asthma (2.9%), tuberculosis (0.6%), heart disease (0.8%), urinary tract infections (1.4%),
and other (5.3%).
Farmworkers who Utilized Health Care
Descriptive unweighted data of farmworkers who utilized health care are
presented in Table 4. Individual fiscal year data of farmworkers who utilized health care
were also analyzed as presented in Appendix G. Source of care results were consistent
across fiscal years 2011 to 2014 and for the full sample. Among farmworkers who
utilized health care, participants mostly sought health care services in a private clinic
(37%), community health center (32%), or other (18%). Few farmworkers sought medical
treatment from a migrant health clinic (2%) or hospital (11%). The health care payment
method used among farmworkers was also consistent across fiscal years and for the full
sample. Nearly half (47%) of farmworkers paid their bill out of pocket, followed by an
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individual health plan (28%), employer-sponsored health plan (14%), and care at a free
clinic (9%).
Table 4.
Descriptive Data of Source of Care and Health Care Payment Method, among
U.S. Farmworkers who Utilized Health Care; Unweighted Full Sample 2011-2014

Full Sample
unweighted n= 4360
Source of Care
Community Health Center
Private Clinic
Hospital
Migrant Health Clinic
Other
Health Care Payment Method
Out-of-Pocket
Indiv. Health Plan
Free Clinic
Employer Sponsored
Health Insurance

n

4,360
Proportion (%)

1379
1586
491
83
774

32%
37%
11%
2%
18%

1995
1210
403

47%
28%
9%

670

16%

Insured Farmworkers
Descriptive unweighted data of farmworkers who were insured are presented in
Table 5. Individual fiscal year data of insured farmworkers were also analyzed as
presented in Appendix H. Among the full sample of participants who were insured, the
majority insurance sponsor was by the employer (49%) or government (33%). The
proportion of insured farmworkers with insurance sponsored by an employer decreased
across all fiscal years (58%, 57%, 49%, 43%, for fiscal years 2011, 2012, 2013, and 2014
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respectively). Whereas, the proportion of insured farmworkers sponsored by the
government increased from 2013 (28%) to 2014 (41%).
Table 5.
Descriptive Data of Insurance Sponsor among Insured U.S. Farmworkers;
Unweighted Full Sample 2011-2014
Full Sample
2,254
unweighted n= 2,254

Insurance Sponsor
Employer
Government
Other

n

Proportion (%)

1103
730
405

49%
33%
18%

Bivariate Analysis: BMVP Factors Associated with Health Care Use
Aim II: Describe the predisposing, enabling, and need factors that are
independently associated with U.S. health care utilization
Predisposing Factors. Unweighted bivariate associations between predisposing
factors and health care use of the full sample are presented in Table 6. Fiscal years 2011,
2012, 2013, and 2014 were also analyzed independently as presented in Appendix I. Of
the categorical predisposing factors, country of origin, gender, legal status, race/ethnicity,
English speaking proficiency, and English reading proficiency were significantly
associated with health care utilization across all fiscal years. Although significant in
2014, the relationships between health care use and marital status were not significant for
fiscal years 2011, 2012, and 2013. The highest rates of health care use were reported by
farmworkers who were foreign born, male, unauthorized, married, or Hispanic across all
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fiscal years. Rates of health care for English speaking and English reading proficiency
were different across fiscal years. In 2011, highest rates of health care use reported by
participants who reported speaking or reading English well. Whereas in 2012/2013,
highest rates of health care use were reported by farmworkers who reported speaking
English well or reading English “not at all.” Lastly in 2014 and the full sample,
farmworkers who reported speaking English “a little” or reading English “not at all” had
the highest rates of health care use.
Of the continuous variables evaluated for the full sample, farmworkers who used
health care were older (M=39.42 (STD=13.225), F=34.875, p<.001), and had low
educational attainment (M=8.30 (STD=4.169) F=140.025), p<.001. Mean differences
between those who did use health care were dissimilar in fiscal years 2011/2012 age (M=
38.52 (STD =13.667), F=12.421, p<.001 / M= 38.38 (STD =12.84), F=4.771, p=.029)
and educational attainment: (M=8.43 (STD= 4.89), F=23.246, p<.001 / M=8.38 (STD=
3.962), F=34.005, p<.001), as well as for 2013/2014 educational attainment (M= 8.54
(STD=3.839), F=36.517, p<.001 / M=8.1 (STD=3.993), F=49.809, p<.001) and 2014 age
M=40.25 (STD=13.218), F=15.079, p<.001). The only non-significant mean difference
was found for 2013 age (M= 39.82 (STD= 13.028), F=3.627, p=.057).
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Table 6.
Bivariate Associations between Predisposing Factors and U.S. Health Care Utilization in
2011-2014; Unweighted Full Sample 2011-2014

unweighted n= 7,260
Predisposing
Factors
Age
Education
Country of Origin
U.S. Born
Foreign Born
Gender
Male
Female
Legal Status
U.S. Citizen
Authorized to
Work
Unauthorized
Marital Status
Married
Not Married
Race/Ethnicity
Non-Hispanic
Hispanic
English Speaking
Proficiency
Not at all
A little
Somewhat
Well

Mean
39.42
8.30

σ
13.225
4.169

n

% Used U.S.
Health Care

1202
3158

28%
72%

F Value
34.875
140.025

χ2

p-value
<.001
<.001
190.76 <.001

271.64 <.001
3072
1288

71%
30%
283.02 <.001

1456

34%

1006
1855

23%
43%
5.644

2783
1571

.018

64%
36%
206.05 <.001

873
3437

20%
80%
359.84 <.001

968
1409
582
1392

22%
32%
13%
32%
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English Reading
Proficiency
346.92 <.001
Not at all
1484
34%
A little
1099
25%
Somewhat
413
10%
Well
1351
31%
Enabling Factors. Unweighted bivariate associations between enabling factors
and health care use of the full sample are presented in Table 7. Fiscal years 2011, 2012,
2013, and 2014 were also analyzed independently and presented in Appendix J. Access to
transportation, income, and insurance status were significantly associated with health care
utilization across all fiscal years and the full sample. Medicaid was significantly
associated with health care use for fiscal years 2011, 2012, and 2014. In the 2013 fiscal
year administration, however, the relationship between health care use and Medicaid was
not significant. The highest rates of health care use were reported by farmworkers who
owned a car in the U.S., overall income was above the federal poverty level, uninsured,
or did not have Medicaid.
Table 7.
Bivariate Associations between Enabling Factors and U.S. Health Care Utilization in
2011-2014, Unweighted Full Sample 2011-2014

n= 7,260

Enabling Factors
Access to Transportation
Has a car/truck in U.S.
Does not have a car/truck in U.S.
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level

n

% Used U.S.
Health Care

2909
1449

67%
33%

121
532
362

3%
13%
9%

χ2
158.236

p-value
<.001

108.297

<.001
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2553
623

61%
15%

n

% Used U.S.
Health Care

1741
2607

40%
60%

Table 7. (continued)

Enabling Factors
Insurance Status
Insured
Uninsured
Medicaid
Yes Medicaid
No Medicaid

1762
2596

χ2
398.240

p-value
<.001

55.427

<.001

40%
60%

Need Factors. Unweighted bivariate associations between need factors and health
care use of the full sample are presented in Table 8. Fiscal years 2011, 2012, 2013, and
2014 were also analyzed independently and are presented in Appendix K. Barriers to care
and health status were significantly associated with health care use across all fiscal years
and the full sample. Farmworkers who did not relate barriers to care had higher rates of
U.S. health care utilization.
Table 8.
Bivariate Associations between Need Factors and U.S. Health Care Utilization in
2011-2014, Unweighted Full Sample 2011-2014

n= 7,260
Need Factors
Barriers to Care
Endorsed ≥ 1 barrier

n

% Used U.S.
Health Care

1423

33.1

χ2
p-value
569.420 <.001
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2870
Health Status
Endorsed ≥ 1 health condition
1348
Did not endorse ≥ 1 health condition 3012

50
66.9
645.559

<.001

30.9
69.1

Multivariate Analysis: Predicting Health Care Use
Aim III: Determine the odds of U.S. health care utilization as accounted for by the
BMVP predisposing, enabling, and need factors
Logistic regression modeling was performed in SPSS version 24. The
assumptions for binary logistic regression were met; the dependent variable was a
dichotomous categorical variable and the independent variables did not have to be
normally distributed, linearly related, or have equal variances within each group (Mertler
& Reinhart, 2016). For the unweighted full sample, the model fit significantly better than
the null (χ2 (df=27) =1796.355, p <.001) and accounted for 32% of the variance in use of
U.S. health care services (Nagelkerke R2= .322) within this sample. The goodness-of-fit
(GOF) of the unweighted regression model was assessed with the Hosmer-Lemeshow test
(χ2 (df=8) =9.103, p=.334) which indicated a good logistic regression model fit.
The unweighted logistic regression model of the full sample contained 17
independent variables; two variables controlled for fiscal year and use of foreign health
care, while the other 15 variables were categorized by the BMVP predisposing (age,
education attainment, gender, country of origin, legal status, marital status, race/ethnicity,
English speaking proficiency, English reading proficiency), enabling (access to
transportation, income, insurance status, Medicaid), and need (barrier to care, health
status) factors. The model correctly classified 72.9% of the cases. A two-tailed p value of
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<.05 was considered statistically significant. Unweighted regression coefficients are
shown in Table 9.
Farmworkers who were male and Hispanic were significantly less likely to have
used health care in the previous two years, as were those who had utilized foreign health
care services. Those who reported ability to speak English “well” or “somewhat” (vs. not
at all) were 2.05 and 1.54 times more likely to use U.S. health care. Those who reported
the ability to read English “a little” (vs. not at all) were 1.23 times more likely to use U.S.
health care. No other predisposing factor variables were significantly associated the
outcome. Farmworkers who owned a car in the United States, were insured, and have a
family member or use Medicaid, were significantly more likely to have used U.S. health
care. Among farmworkers who have an annual family income equivalent to 150% above
the federal poverty level (vs. did not work) the relationship was significant and positive
but was non-significant for the other income categories. Farmworkers who had a lifetime
diagnosis of a chronic disease were 7.03 times more likely to have used health care, and
those who related barriers to care were 0.39 times less likely to utilize health services.
Table 9.
Binary Logistic Regression of U.S. Farmworker Predisposing, Enabling, and Need
Factors Associated with U.S. Health Care Use 2011-2014, Unweighted
Factors

B

S.E.

Fiscal Year

Wald

p-value

11.677

0.009

OR

(95% CI)

2014 vs 2011

-0.129

0.080

2.621

0.105

0.879

(0.752-1.028)

2013 vs 2011

0.078

0.092

0.711

0.399

1.081

(0.902-1.294)

2012 vs 2011

-0.195

0.090

4.728

0.030

0.823

(0.690-0.981)

-0.710

0.113

39.169

<.001

0.492

(0.394-0.614)

-0.001

0.003

0.252

0.616

0.999

(0.993-1.004)

Used Foreign Health Care
Predisposing Factors
Age
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Educational Attainment

0.015

0.009

2.650

0.104

1.015

(0.997-1.034)

Male

-1.141

0.080

202.867

<.001

0.319

(0.273-0.374)

B

S.E.

Wald

p-value

OR

(95% CI)

0.124

0.195

0.405

0.525

1.132

(0.773-1.657)

0.720

0.698

Table 9. (continued)
Factors
U.S. Born
Legal Status
U.S. Citizen vs
Unauthorized

-0.013

0.162

0.006

0.937

0.987

(0.719-1.356)

-0.068

0.082

0.687

0.407

0.934

(0.795-1.098)

Married

0.037

0.068

0.293

0.589

1.037

(0.908-1.185)

Hispanic

-0.295

0.139

4.515

0.034

0.745

(0.568-0.977)

12.632

0.006

Green Card/Other vs
Unauthorized

English Speaking
Proficiency
Speaks English "Well"
vs "Not at all"

0.717

0.293

5.970

0.015

2.048

(1.152-3.640)

Speaks English
"Somewhat" vs "Not at
all"

0.432

0.133

10.547

0.001

1.540

(1.187-1.999)

Speaks English "A
Little" vs "Not at all"

0.163

0.094

2.991

0.084

1.177

(0.978-1.416)

6.126

0.106

English Reading
Proficiency
Reads English "Well"
vs "Not at all"
Reads English
"Somewhat" vs "Not at
all"

-0.139

0.290

0.228

0.633

0.871

(0.493-1.538)

0.125

0.149

0.701

0.403

1.133

(0.846-1.518)

0.209

0.094

0.026

1.232
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Little" vs "Not at all"
Enabling Factors
Owns Car in U.S.
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4.980

(1.026-1.480)

0.444

0.064

47.533

<.001

1.559

(1.374-1.769)

B

S.E.

Wald

p-value

OR

(95% CI)

18.298

<.001

Table 9. (continued)
Factors
Income
150% Above FPL vs
Did not work

0.653

0.195

11.211

0.001

1.921

(1.311-2.815)

Above FPL vs
Did not Work

0.260

0.171

2.301

0.129

1.297

(0.927-1.814)

At FPL vs
Did not Work

0.342

0.193

3.160

0.075

1.408

(0.965-2.054)

Below FPL vs
Did not Work

0.328

0.185

3.150

0.076

1.388

(0.966-1.993)

Insured

0.486

0.074

43.506

<.001

1.625

(1.407-1.877)

Medicaid
Need Factors
Yes Barrier to Care
Endorsed

0.171

0.065

6.879

0.009

1.186

(1.044-1.348)

-0.940

0.061

234.715

<.001

0.391

(0.346-0.441)

Dx of Chronic Disease

1.951

0.098

393.249

<.001

7.033

(5.800-8.528)
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Chapter V
Discussion of Findings
The overall purpose of this study was to characterize U.S. farmworker health care
utilization after implementation of the Patient Protection and Affordable Care Act
(ACA). To achieve that objective three specific aims were presented and analyzed. The
theoretical model guiding the study was the Behavioral Model for Vulnerable
Populations (BMVP), which posits there are predisposing, enabling, and need factors that
influence the use of health care services. The BMVP guided the selection of variables.
This chapter will provide a discussion of the findings and implications for health policy
and nursing practice.
This research study addressed the following specific aims to assist in the
characterization of U.S. health care services utilization among farmworkers following
implementation of the ACA from 2011-2014:
Primary Aim
I.

Apply the BMVP with a national sample of farmworkers to describe the
predisposing, enabling, and need factors, with U.S. health care utilization.

Secondary Aims
II.

Describe the predisposing, enabling, and need factors that are independently
associated with U.S. health care utilization.

III.

Determine the odds of U.S. health care utilization as accounted for by the BMVP
predisposing, enabling, and need factors.
Several predisposing, enabling, and need factors were associated with health care

use in the bivariate and multivariate analyses. In bivariate tests of association for the full
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sample, all factors were significantly associated with U.S. health care use. Many factors
remained significant predictors in the multivariate model and were consistent with
findings from other health service utilization studies among farmworkers. Over half of
farmworkers had used U.S. health care during the previous two years, similar to previous
studies of farmworkers (Hoerster et al., 2011; Luo & Escalante, 2018) and U.S Hispanics
(Caldwell et al., 2016).
Predisposing Factors Associated with U.S. Health Care Use
When bivariate associations were tested for the unweighted full sample, all but
marital status was significantly associated with U.S. health care use. In the multivariate
model all predisposing facts were included. Though marital status and age were not
statistically significant with the outcome in the bivariate analysis of 2013, the outcomes
were independently significantly associated when analyzed using the full sample. As
noted in previous studies, farmworkers who were married and older used significantly
more health care (Hoerster et al., 2010; Luo & Escalante, 2018). In the multivariate
model, gender, and English-speaking proficiency were significantly and independently
associated with the outcome. Use of health care outside the United States, a factor
controlled in the multivariate model, also was significantly, independently, and
negatively associated with health care use. Consistent with previous studies of
farmworkers (Arcury et al., 2017; Hoerster et al., 2011; Luo & Escalante, 2018) and
Hispanics (Caldwell et al., 2016) men used significantly less health care than did women.
Higher rates of healthcare use were reported by U.S. citizen and unauthorized
farmworkers and both were significantly independently associated with health care use in
the bivariate analyses. Use of health care reported by U.S. citizens (vs. unauthorized) and
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by those with work authorization or a green card (vs. unauthorized) was not significantly
associated with the outcome in the multivariate model. Contrary to Hoerster et al. (2011)
legal status was not a strong predictor nor a significant factor in the multivariate model of
the current study. Hoerster et al. (2011) conducted a NAWS analysis of farmworker U.S.
health care use for years 2006 – 2008 and analyzed 4,891 farmworkers using hierarchical
linear modeling. The methodological differences and timeframe make direct comparisons
challenging, particularly due to the introduction of health care reform, which is the focus
of this study.
The ACA was carried out in 2010 by the Obama administration and impacted the
farmworker population. The ACA provided states with options to expand Medicaid
eligibility to provide health care coverage for adults who are under 65 years old with an
annual individual income of up to $15,000 (Guild et al., 2016). Although the Medicaid
expansion does not apply to those with unauthorized legal status (in this sample 3,602
farmworkers (50%) were unauthorized), the ACA designated $11 billion to community
health centers to expand services, open new clinics, and conduct outreach and enrollment,
particularly for those who were undocumented and/or lacked health insurance coverage
(Guild et al., 2016).
English speaking proficiency was a significant correlate of health care use,
consistent with other farmworker studies (Hoerster et al., 2011; Luo & Escalante, 2018).
Farmworkers who reported speaking English “well” reported higher rates of use than
those who related speaking English “somewhat,” “a little,” or “not at all.” Farmworkers
in this current study also related language as a barrier to the use of health care, as found
in several previous studies (Arcury & Quandt, 2007; Hoerster et al., 2010; Luo &
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Escalante, 2018). Poor English proficiency may impact the quality of health care
delivered to the farmworker. Improving services for those with limited English language
proficiency would likely increase health services use, as well as improve patient
engagement. This potential improvement may be especially true in rural areas, which
often lack language-tailored services (Arcury & Quandt, 2007). California requires that
health plans, including Medicaid, provide compensation for translation services (SB 853,
2009). Although this legislation seeks to improve the patient–provider communication
and quality of care, the benefit is limited to individuals living in California with public or
private health insurance. Continuing efforts to improve health care service tailored for
those with limited English proficiency may likely improve farmworker use of health care
and the quality of care delivered.
Enabling factors associated with U.S. Health care use
While few farmworkers related lack of transportation as a barrier to health care,
owning a vehicle in the United States was a significant enabling factor in both the
bivariate analyses and multivariate model. Access to transportation can be a critical factor
in determining use of medical care, especially in areas where public transportation is not
accessible (Probst et al., 2007), and farmworkers have reported transportation issues
interfere with receiving medical care (Rose & Quade, 2006). Perhaps, the utilization of
more mobile health clinics or telehealth measures as trialed in Price et al. (2013) may
improve utilization and the accessibility of health care for the nearly 40% of U.S.
farmworkers who do not own a car.
Insurance status and income were both significantly and independently associated
with health care use in the bivariate analysis. Clearly, insurance was a strong predictor of
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health care use with an odds ratio of 1.625. and this is consistent with previous studies
(Hoerster et al., 2010; Palmer et al., 2005). The lack of health insurance was noted as a
barrier to health care for farmworkers (Arcury et al., 2017; Luo & Escalante, 2018; Rose
& Quade, 2006). In 2014, merely 35% of the sample reported being insured, consistent
with rates reported in a recent study of farmworkers (Luo & Escalante, 2018). The ACA
mandated companies with more than 50 employees to provide health insurance, then
beginning in 2014, the ACA provided states with options to expand Medicaid eligibility
to provide health care coverage for adults who are under 65 years old with an annual
individual income of up to $15,000 (Guild et al., 2016). Hired farmworkers who are
authorized or U.S. citizens and met the expanded eligibility requirements, newly qualified
for health insurance.
Although the full sample proportion of insured farmworkers was consistent across
fiscal years, the current study noted an increase in the proportion of insured farmworkers
with a government insurance sponsor, as shown by the increase from 28% to 41% in
2013 to 2014, respectively. Among insured farmworkers of the full sample, the majority
had employer-sponsored health insurance, yet farmworker eligibility for obtaining
employer sponsored health insurance differs by immigrant legal status. The reduction in
immigrant barriers to public and employer-sponsored health care coverage and by
broadening eligibility may further improve farmworker health care access.
Farmworkers with an annual personal income of 150% above the FPL vs those
who did not work, were significantly and positively associated with health care use in the
bivariate and multivariate models. The cost of health care was the most frequently
reported barrier in the current study. Having health insurance reduces medical costs. One
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goal of the ACA was to increase access to health care and health insurance for U.S.
underserved populations by broadening eligibility for tax credits, Medicaid enrollment,
and cost-sharing reductions, such as reduced co-payments and deductibles for
farmworker families at or below 400% of the federal poverty level (Guild et al., 2016).
Nearly 90% of the full sample reported an annual family income of less than
150% federal poverty level, yet 65% of were uninsured. Since 2014, farmworkers have
enrolled in health insurance due in large part to the efforts of in-person application
assisters nationwide. Community health centers and other community organizations
received ACA funding for outreach and enrollment services in their communities (Guild
et al., 2016). These outreach and enrollment services provide education and in-person
assistance to individuals seeking health insurance (Arcury et al., 2017). As noted in a
North Carolina farmworker community, in-person assistance can be an effective tool to
assist individuals in health insurance enrollment through the ACA Marketplace. (Arcury
et al., 2017).
Need Factors Associated with U.S. Health Care Use
While rates of healthcare use are low for U.S. farmworkers, more than half (55%)
reported they experienced difficulty when seeking medical care. The endorsement of a
barrier to health care was significantly and negatively associated with health care use in
the bivariate and multivariate analyses. Cost was the most frequently related barrier and
is cited as a significant barrier to care in numerous previous studies conducted with
farmworkers (Finlayson et al., 2010; Hoerster et al., 2010; Maxwell et al., 2015).
Farmworkers also reported language differences (Hall & Greenman, 2015; Ramos et al.,
2016; Rose & Quade, 2006), poor transportation (Alcalá et al., 2016; Maxwell et al.,
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2015; Reid & Schenker, 2016), not knowing where to go for health care (Arcury et al.,
2017), lack of services in area (Probst et al., 2007), fear of job loss (Rose & Quade,
2006), and fear of immigration officials (López-Cevallos et al., 2014) as barriers in
previous studies. However, only the barriers of cost and the perception of not needing
health care were reported by more than 10% of farmworkers in the current study.
As with previous studies of farmworkers (Hoerster et al., 2010; Luo & Escalante,
2018)), having a health condition diagnosis was significantly and positively associated
with health care use. In the multivariate model, a health condition diagnosis was the
strongest predictor of health care use, with an odds ratio of 7.03 for the full sample.
While this finding suggests that need for health care services is a strong predictor of
health care use, the measure of need asked specifically about being told by a doctor or
nurse if the farmworker has a diagnosis of asthma, diabetes, high blood pressure,
tuberculosis, heart disease, urinary tract infections, or other, during the lifetime of the
farmworker. Because the measure of health status was for lifetime diagnosis of specific
diseases, it is possible that at least some farmworkers with a health condition were
diagnosed more than two years prior to survey administration.
Study Limitations
The NAWS survey data is cross-sectional data which limits interpretation. Only
working farmworkers were recruited, so those not at work because of illness or injury
were excluded, yielding a sample with unique characteristics of “healthy workers”
relevant to health care use. Similarly, participating employers who agreed to have their
workers participate in the study may differ in their labor practices and personnel policies.
The NAWS was not designed to measure all aspects of health care access and use (e.g.,
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regular source, perceived need), this study’s characterization is incomplete because it also
does not include data on farmworker personal substance use (e.g., illicit drugs, alcohol, or
tobacco). Furthermore, farmworkers may not remember if they used health care in the
past two years, where they sought healthcare, and/or how they paid for it, given the twoyear timeframe of the survey question used in the NAWS. Also, the NAWS lacks
psychometric data for the health care use measure.
Although the sophisticated sampling scheme enhances the generalizability of
findings to farmworker communities, bias is likely due to these sampling procedures. The
12 U.S. sampling regions are comprised of FLAs that account for varying county sizes.
Accordingly, a FLA in the East may include several counties whereas, a FLA in West
may only account for a single agriculture-dense county. Farmworkers in the agriculturaldense areas may be over-represented in the sample. There were measurement concerns
for enabling factor variables. Categories of insurance coverage were not mutually
exclusive in the NAWS (e.g., Medicaid), due to the fact that insured farmworkers are
often covered by a variety of sources, in part due to employment and residential
fluctuations. While this made it a more valid measure of farmworker insurance status, it
posed a challenge for looking at the impact of insurance type or insurance sponsor on
health care use. This study examined only acculturation proxies (e.g., English speaking
and reading proficiency) and did not assess cultural determinants because culture-related
questions were not included in the NAWS. Cultural barriers and facilitators of U.S.
farmworker health care use, from perspectives of consumers and the workforce should be
studied further for the delivery of services can be better tailored to population.
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Implications
Nursing Practice
Employment of public health nurses in farmworker communities, as proposed by
Lundvall and Olson (2001) would improve access and acceptability of health services for
this population. Nurses who practice in health centers that serve farmworker should be
aware of the living and working conditions of this unique population. Health center hours
of operation should be adapted as necessary to accommodate the working hours and
needs of farmworkers. Cultural competency training for clinical staff should be instituted
to ensure the health care is provided in a culturally respectful manner. Particularly, health
care services for farmworkers must be sensitive to the cultural background and needs of
male farmworkers, by encouraging male feedback and involvement in outreach programs
to assist them in overcoming their reluctance to use of health services. Another strategy
would be for health care providers to provide clinic hours during sponsored programs or
community outreach event to groups of male farmworkers.
Nurses serving farmworker populations must define the practice of nursing in the
broadest sense, taking necessary actions to best serve their patients. Nurses should seize
the opportunity to become involved in social justice issues to inform elected officials of
the effects of implemented legislative practices and policies. Nurses should promote and
encourage traditional support systems for farmworkers. In addition, the provision of
adequate language translation services and teaching materials available in the preferred
language of the patient should be carefully explained, as health literacy levels cannot be
assumed. Medical translation and interpretation should be supported in all regions of the
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country to facilitate the appropriate delivery of services by all health care providers who
are not multilingual.
Health Policy
The ACA may potentially increase access to health insurance for farmworker
communities. To comprehensively assess the impact and implementation of the ACA
there is a need for the collection of more information about U.S. farmworkers. Through
better funding for the NAWS, sampling can expand to include farmworkers that are not at
work due to injury or illness and currently are who interviewers do not have permission
to access. Funding should also be provided to more accurately measure health insurance
enrollment and sponsorship of farmworkers. In addition, there is no nationwide data
collected on the emotional health of farmworkers. Extension of the NAWS or another
broad-based survey of farmworkers to include general measures of emotional or mental
health status would help guide policy on the inclusion of mental health services in
migrant health clinics.
The Centers for Medicare and Medicaid Services (CMS) awards grants to support
outreach and enrollment efforts nationwide (Centers for Medicare and Medicaid Services,
2019). The CMS funding focuses on organizations that serve vulnerable populations, yet
few organizations that serve farmworkers received CMS funding in 2015 (Guild et al.,
2016). More CMS funding should be available to support ACA enrollment and outreach
through community health centers and farmworker community-based organizations.
Furthermore, improving the economic status of farmworkers, while encouraging and
facilitating feedback and involvement in outreach programs, would benefit this group. As
suggested by McMillan (2016) if costs were passed on to consumers to provide a 50%
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increase in farmworker wages, which equates to $15.00 an hour, this would merely result
in a $20 increase in yearly spending for produce consumed by a two person household.
The men and women who harvest U.S. fruits and vegetables deserve access to quality
health care so they can be healthy themselves.
Conclusion
Farmworkers have reported a number of challenges to health services utilization,
such as language, health literacy, housing and sanitation, family and community integrity,
and workplace safety (Arcury et al., 2017; Hoerster et al., 2011; Luo & Escalante, 2018).
Nurses and other health care providers play an important role in mitigating these barriers
for farmworker families through the implementation of culturally competent practice
strategies that aid in the identification and provision of appropriate care (Lundvall &
Olson, 2001; Ward, 2003). Alternative education methods in the form of videos, pictorial
or verbal explanation, or education by lay health educators can be adapted to strengthen
health programs serving this population, who may reside in low-resource settings (Arcury
et al., 2017). Understanding the many barriers and influencing factors of health care
service utilization can inform prevention efforts, such as programs and policies to
promote improved use of health care services. Nurses are encouraged to be strong
advocates of farmworker health and work with policy makers towards meaningful
solutions to improve access to health care for the many farmworker men and women who
harvest the produce that supports our health.
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Appendix E
Table E10.
Descriptive data of U.S. Farmworker Demographics; Unweighted Individual Years
2011-2014

2011
1,520

2012
1,505

2013
1,412

2014
2,823

Mean (SD)
Age

37
(13.09)

38
(12.84)

39
(13.07)

39
(12.92)

Mean (SD)
Years of
Education

8
(5.06)

8
(3.90)

8
(3.85)

8
(3.89)

unweighted n=

n
U.S. Born
363
Foreign Born
1157
Male
1236
Female
284
Married
942
Not Married
576
Non-Hispanic
246
Hispanic
1236
Health Insurance
Insured
463
Uninsured
1046
Access to
Transportation
Yes
924
No
594
English
Speaking
Proficiency
Not at all
426
A little
502
Somewhat
172
Well
411
English
Reading
Proficiency
Not at all
607
A little
388
Somewhat
115
Well
399

(%)
24%
76%
81%
19%
62%
38%
17%
83%

n
307
1198
1171
334
941
560
214
1284

(%)
20%
80%
78%
22%
63%
37%
14%
86%

n
324
1088
1100
312
919
491
233
1174

(%)
23%
77%
78%
22%
65%
35%
17%
83%

n
609
2214
2090
733
1750
1066
406
2404

(%)
22%
78%
74%
26%
62%
38%
14%
86%

31%
69%

401
1098

27%
73%

403
1005

29%
71%

987
1825

35%
65%

61%
39%

925
580

62%
38%

852
560

60%
40%

1716
1107

61%
39%

28%
33%
11%
27%

419
522
193
370

28%
35%
13%
25%

371
471
191
377

26%
33%
14%
27%

858
947
329
681

28%
34%
12%
24%

40%
26%
8%
26%

646
368
128
355

43%
25%
9%
24%

566
336
141
365

40%
24%
10%
26%

1194
734
224
662

42%
26%
8%
24%
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Appendix F
Table F11.
Descriptive Data of U.S. Health Care Utilization and BMVP Factors among U.S.
Farmworkers; Unweighted Individual Years 2011-2014

unweighted n=
n
937

Utilized U.S. Health Care
Did Not Utilize U.S.
Health Care
582
Utilized Foreign Health
104
Care
Did Not Utilize Foreign
Health Care
1409
Endorsed Barrier to
Care
Yes
651
No
848
Income
Did not work at all
59
Below FPL
191
At Federal Poverty Level 149
Above FPL
898
150% Above FPL
166
Legal Status
U.S. Citizen
424
Authorized to Work
348
Unauthorized
730
Health Care Payment
Method
Out-Of-Pocket
452
Individual Health Plan
250
Free Clinic
67
Employer-Sponsored Health
Insurance
149
Medicaid
Yes
561
No Medicaid
958
Health Status
>1 Chronic Dx
333

2011
1,520
(%)
62%

n
857

2012
1,505
(%)
57%

n
895

2013
1,412
(%)
63%

n
1671

2014
2,823
(%)
59%

38%

648

43%

517

37%

1151

41%

7%

115

8%

129

9%

224

8%

93%

1383

92%

1282

91%

2580

92%

43%
57%

651
821

44%
56%

571
821

41%
59%

1314
1469

47%
53%

4%
13%
25%
61%
11%

55
196
134
926
145

4%
14%
9%
64%
10%

37
151
105
870
193

3%
11%
8%
64%
14%

97
295
208
1747
327

4%
11%
8%
65%
12%

28%
23%
49%

373
317
798

25%
21%
54%

394
325
683

28%
23%
49%

760
649
1391

27%
23%
49%

49%
27%
7%

399
223
82

47%
26%
10%

413
227
87

47%
26%
10%

731
510
167

45%
31%
10%

16%

146

17%

153

17%

222

14%

37%
63%

577
927

38%
62%

509
900

36%
64%

1037
1786

37%
63%

22%

311

21%

296

21%

586

21%
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No Chronic Dx

1187

78%

1194

142
79%

1116

79%

2237

79%

Appendix G
Table G12.
Descriptive Data of Source of Care and Health Care Payment Method, among U.S.
Farmworkers who Utilized Health Care; Unweighted Individual Years 2011-2014

unweighted n=
4360
n
Source of Care
Community
Health
Center
255

2011

2012

2013

2014

938

857

895

1,670

(%)

n

(%)

n

(%)

n

(%)

27%

298

36%

249

18%

577

35%

Private
Clinic

415

45%

277

33%

316

36%

578

35%

Hospital

94

10%

106

13%

115

13%

176

11%

Migrant
Health
Clinic

14

2%

16

2%

14

2%

39

2%

152

16%

136

16%

188

21%

298

18%

Other
Health Care
Payment
Method
Out-ofPocket

χ2
p-value
54.654 <.001

24.494
452

49%

399

47%

413

47%

731

45%

Indiv.
Health Plan

250

27%

223

26%

227

26%

510

31%

Free Clinic

67

7%

82

10%

87

10%

167

10%

Employer
Sponsored
Health
Insurance

149

16%

146

17%

153

17%

222

14%

.004
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Appendix H
Table H13.
Descriptive Data of Insurance Sponsor among Insured U.S. Farmworkers; Unweighted
Individual Years 2011-2014

2011
unweighted n=
2,254

463
n

Insurance
Sponsor
Employer
Government
Other

(%)

265 58%
110 24%
84 18%

n

223
109
63

2012

2013

2014

401

403

987

(%)

57%
28%
16%

n

195
112
92

(%)

49%
28%
23%

n

420
399
166

(%)

43%
41%
17%

χ2

p-value

61.813

<.001
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Appendix I
Table I14.
Bivariate Associations between Predisposing Factors and U.S. Health Care Utilization
in 2011, Unweighted
n= 1,520
Predisposing
Factors
Age
Education
Country of Origin
U.S. Born
Foreign Born
Gender
Male
Female
Legal Status
U.S. Citizen
Authorized to
Work
Unauthorized
Marital Status
Married
Not Married
Race/Ethnicity
Non-Hispanic
Hispanic
English Speaking
Proficiency
Not at all
A little
Somewhat
Well
English Reading
Proficiency
Not at all
A little
Somewhat
Well

Mean
39
8

σ
13.667
4.890

n

% Used U.S.
Health Care

286
651

31%
70%

714
223

36%

227
363

25%
39%

198
707

197
295
115
326

293
247
75
317

χ2

p-value
<.001
<.001
59.031 <.001

41.892

<.001

97.718

<.001

0.229

.632

46.622

<.001

101.197

<.001

100.223

<.001

76%
24%

334

585
351

F
12.421
23.346

63%
38%
22%
78%

21%
32%
12%
35%

31%
27%
8%
34%
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Table I15.
Bivariate Associations between Predisposing Factors and U.S. Health Care Utilization in
2012; Unweighted

n= 1,505
Predisposing
Factors
Age
Education
Country of Origin
U.S. Born
Foreign Born
Gender
Male
Female
Legal Status
U.S. Citizen
Authorized to
Work
Unauthorized
Marital Status
Married
Not Married
Race/Ethnicity
Non-Hispanic
Hispanic
English Speaking
Proficiency
Not at all
A little
Somewhat
Well
English Reading
Proficiency
Not at all
A little
Somewhat
Well

Mean
38
8

σ
12.840
3.962

n

217
640
567
81

% Used
U.S. Health
Care

186
398

22%
47%

197
295
115
326

308
206
91
250

29.699

p-value
.029
<.001
<.001

61.914

<.001

45.777

<.001

1.601

.206

34.068

<.001

62.901

<.001

59.560

<.001

88%
13%
31%

161
692

χ2

25%
75%

264

549
308

F
4.771
34.005

64%
36%
19%
81%

21%
32%
12%
35%

36%
24%
11%
29%
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Table I16.
Bivariate Associations between Predisposing Factors and U.S. Health Care
Utilization in 2013; Unweighted

n= 1,412
Predisposing
Factors
Age
Education
Country of Origin
U.S. Born
Foreign Born
Gender
Male
Female
Legal Status
U.S. Citizen
Authorized to
Work
Unauthorized
Marital Status
Married
Not Married
Race/Ethnicity
Non-Hispanic
Hispanic
English Speaking
Proficiency
Not at all
A little
Somewhat
Well
English Reading
Proficiency
Not at all
A little
Somewhat
Well

Mean
40
9

σ
13.028
3.839

n

% Used
U.S. Health
Care

255
640

29%
72%

653
242

34%

206
380

23%
43%

198
693

180
286
130
297

290
217
98
287

χ2

p-value
.057
<.001
42.514 <.001

34.692

<.001

49.918

<.001

0.037

0.847

56.370

<.001

77.026

<.001

74.997

<.001

73%
27%

304

585
310

F
3.627
36.517

65%
35%
22%
78%

20%
32%
15%
33%

33%
24%
11%
32%
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Table I17.
Bivariate Associations between Predisposing Factors and U.S. Health Care Utilization
in 2014; Unweighted
n= 2,823
Predisposing
Factors
Mean
Age
40
Education
8
Country of
Origin
U.S. Born
Foreign Born
Gender
Male
Female
Legal Status
U.S. Citizen
Authorized to Work
Unauthorized
Marital Status
Married
Not Married
Race/Ethnicity
Non-Hispanic
Hispanic
English
Speaking
Proficiency
Not at all
A little
Somewhat
Well
English Reading
Proficiency
Not at all
A little
Somewhat
Well

σ
13.218
3.993

n

444
1227
1101
570
554
387
714
1064
602
316
1345

409
539
211
510

593
429
149
497

% Used
U.S. Health
Care

F
15.079
49.809

χ2

p-value
<.001
<.001

60.292

<.001

141.022

<.001

94.314

<.001

5.217

0.022

68.684

<.001

121.579

<.001

118.807

<.001

27%
73%
66%
34%
34%
23%
43%
64%
36%
19%
81%

25%
32%
13%
31%

36%
26%
9%
30%
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Appendix J
Table J18.
Bivariate Associations between Enabling Factors and U.S. Health Care Utilization
in 2011, unweighted

n= 1,520
Enabling Factors
Access to Transportation
Has a car/truck in U.S.
Does not have a car/truck in U.S.
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level
Above Federal Poverty Level
150% Above Federal Poverty
Level
Insurance Status
Insured
Uninsured
Medicaid
Yes Medicaid
No Medicaid

n

% Used U.S.
Health Care

641
294

69%
31%

38
118
80
536

4%
13%
9%
59%

132

15%

373
559
371
566

χ2
p-value
59.847 <.001

29.176

<.001

99.585

<.001

7.687

0.006

40%
60%
40%
60%
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Table J19.
Bivariate Associations between Enabling Factors and U.S. Health Care Utilization
in 2012, Unweighted

n= 1,505
Enabling Factors
Access to Transportation
Has a car/truck in U.S.
Does not have a car/truck in U.S.
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level
Above Federal Poverty Level
150% Above Federal Poverty Level
Insurance Status
Insured
Uninsured
Medicaid
Yes Medicaid
No Medicaid

n

% Used U.S.
Health Care

641
294

69%
31%

25
118
81
499
109
305
550
366
491

χ2
19.49

p-value
<.001

27.669

<.001

80.835

<.001

15.889

<.001

3%
14%
10%
60%
13%
36%
64%
43%
57%
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Table J20.
Bivariate Associations between Enabling Factors and U.S. Health Care Utilization in
2013, unweighted

n= 1,412
Enabling Factors
Access to Transportation
Has a car/truck in U.S.
Does not have a car/truck in U.S.
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level
Above Federal Poverty Level
150% Above Federal Poverty
Level
Insurance Status
Insured
Uninsured
Medicaid
Yes Medicaid
No Medicaid

n

% Used U.S.
Health Care

588
307

66%
34%

14
93
68
530

2%
11%
8%
61%

158

18%

331
563
332
561

χ2
29.328

p-value
<.001

41.466

<.001

84.630

<.001

1.172

.279

37%
63%
37%
63%
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Table J21.
Bivariate Associations between Enabling Factors and U.S. Health Care Utilization
in 2014, Unweighted

n= 2,823
Enabling Factors
Access to Transportation
Has a car/truck in U.S.
Does not have a car/truck in
U.S.
Income
Did not work at all
Below Federal Poverty Level
At Federal Poverty Level
Above Federal Poverty Level
150% Above Federal Poverty
Level
Insurance Status
Insured
Uninsured
Medicaid
Yes Medicaid
No Medicaid

n

% Used U.S.
Health Care

1112

67%

559

34%

44
203
133
988

3%
13%
8%
62%

224

14%

732
935
693
978

χ2
56.621

p-value
<.001

37.529

<.001

139.148

<.001

39.354

<.001

44%
56%
42%
59%
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Appendix K
Table K22.
Bivariate Associations between Need Factors and U.S. Health Care Utilization in
2011, Unweighted

n= 1,520

Need Factors
Barriers to Care
Endorsed ≥ 1 barrier
No barriers endorsed
Health Status
Endorsed ≥ 1 health condition
Did not endorse ≥ 1 health
condition

n

% Used U.S.
Health Care

327
597

35%
65%

300

32%

637

68%

χ2
62.855

p-value
<.001

147.822

<.001

Table K23.
Bivariate Associations between Need Factors and U.S. Health Care Utilization in
2012, Unweighted

n= 1,925

Need Factors
Barriers to Care
Endorsed ≥ 1 barrier
No barriers endorsed
Health Status
Endorsed ≥ 1 health condition
Did not endorse ≥ 1 health
condition

n

% Used U.S.
Health Care

382
746

34%
66%

342

30%

795

70%

χ2
97.177

p-value
<.001

167.561

<.001
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Table K24.
Bivariate Associations between Need Factors and U.S. Health Care Utilization in
2013, Unweighted

n= 1,412

Need Factors
Barriers to Care
Endorsed ≥ 1 barrier
No barriers endorsed
Health Status
Endorsed ≥ 1 health condition
Did not endorse ≥ 1 health
condition

n

% Used U.S.
Health Care

272
622

31%
69%

270

30%

625

70%

χ2
104.171

p-value
<.001

124.99

<.001

Table K25.
Bivariate Associations between Need Factors and U.S. Health Care Utilization in
2014, Unweighted

n= 2,308

Need Factors
Barriers to Care
Endorsed ≥ 1 barrier
No barriers endorsed
Health Status
Endorsed ≥ 1 health condition
Did not endorse ≥ 1 health
condition

n

% Used U.S.
Health Care

452
1005

31%
69%

χ2
p-value
226.598
<.001

207.819
428

29%

1054

71%

<.001

